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PART 1 EXECUTIVE SUMMARY 
OF THE ROGUE RIVER 
WATERSHED 
MANAGEMENT PLAN 
The Rogue River is located in west central lower Michigan and is a major 
tributary of the Grand River.  The Rogue River Watershed refers to all the land 
that is drained by the Rogue River.  This area is 167,625 acres and includes 
portions of Kent, Montcalm, Muskegon, Newaygo, and Ottawa counties.  The 
City of Rockford and Cedar Springs, and the villages of Sparta, Kent City, Sand 
Lake, and Casnovia are within the Rogue River Watershed boundaries. 
 
The Rogue River is fed by wetlands, county drains, lakes, and both warm and 
cool-cold water tributaries.  The cool-cold water tributaries help to sustain trout 
and other cool-cold water species in the southern section of the Rogue River.  The 
land use in the southern section of the watershed is urban and rural areas with 
pastureland, upland crops, and forestland.  Muckland crops dominate the northern 
part of the watershed.  Changes in land use from rural to urban have created 
concern for the Rogue River Watershed.  This concern was addressed January 1, 
1999 with the partnership between Grand Valley Metro Council and the Annis 
Water Resources Institute to create a watershed management plan for the Rogue 
River Watershed. 
 
To assess the condition of the watershed, the Michigan Water Quality Standards 
were used (Table 1).  These standards identify the designated uses of Michigan 
waters.  If the water body does not meet one of these standards because of human 
sources, the water body must be improved to meet the standards.  The left column 
of Table 1 shows all Designated Use classifications in Michigan.  The right 
column of Table 1 shows which of these Designated Uses are to be observed in 
the Rogue River System. 
 
 
 
 
 
 
 2 
TABLE 1  MICHIGAN’S DESIGNATED USES  
Designated Uses Rogue Watershed Uses 
Agriculture No 
Navigation No 
Public Water Supply No 
Warm Water Fisheries Yes 
Cold Water Fisheries Yes 
Other Indigenous Aquatic Life No 
Partial Body Contact Recreation Yes 
Total Body Contact Recreation Yes 
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The four designated uses emphasized in this study are the cold water fishery, 
warm water fishery, partial body contact, and total body contact.  Sedimentation 
and an increase in temperature loadings are known pollutants that are threatening 
the cold water and warm water designated uses.  Escherichia coli (E. coli) and 
fecal coliform are suspected pollutants that affect the partial body contact and 
total body contact designated uses in the Rogue River Watershed.  These nonpoint 
source pollutants degrade water quality, destroy aquatic habitat, and reduce the 
number and diversity of aquatic organisms. 
 
Known sources of sediment in the Rogue River Watershed are streambanks, 
road/stream crossings, croplands, and construction areas.  A suspected source of 
sediment in the watershed is stormwater runoff, which is a result of urban 
development.  The sources of sediment into the Rogue River Watershed will be 
addressed by several Best Management Practices.  Some of the Best Management 
Practices will include streambank erosion controls and improving road/stream 
crossings. 
 
Temperature is a pollution of concern in the cool-cold water portion of the 
watershed.  A known cause of thermal pollution in the Rogue River Watershed is 
lack of streamside canopy.  Suspected sources of thermal pollution are water 
withdrawals, water inputs from an extensive drainage network, and stormwater 
runoff.  Groundwater input and cold water temperatures are important factors to 
sustain the watershed’s irreplaceable cool-cold water fishery. Some measures that 
will be taken to protect this fishery will be riparian buffers and land use planning 
to address stormwater runoff. 
 
Potential sources of E. coli and fecal coliform are wastewater treatment plants, 
animal waste runoff, and leaky septic tanks.  High numbers of these pollutants can 
affect human health.  For partial body contact activities such as canoeing and 
fishing in waders, the water cannot contain more than 1000 E. coli per 100 
milliliters.  Total body contact activities such as swimming cannot exceed 130 E. 
coli per 100 milliliters. 
 
To control these pollutants, a Rogue River Watershed Comprehensive Nonpoint 
Source Watershed Management Plan has been developed.  The purpose of the 
Rogue River Watershed Plan is to improve the designated uses by developing an 
information and education strategy, identifying and inventorying critical areas, 
and designing and implementing Best Management Practices for these critical 
areas.  This plan will fulfill the overall Rogue River Watershed management goal, 
which is to maintain and improve water quality and environmental conditions by 
promoting sound land management decisions in the watershed.  The Watershed 
Management Plan will assist decision-makers, landowners, residents, and others 
in the watershed to make sound decisions. 
 
In creating the Rogue River Watershed Management Plan, three committees were 
formed.  A Watershed Advisory Committee was formed to oversee and offer 
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assistance with the Rogue River Watershed Plan.  A Rogue River Watershed 
Technical Committee was created to oversee the specific management practices of 
the project.  A Watershed Advisory subcommittee has been formed to coordinate 
the activities of Watershed Stewards. 
 
To achieve the Rogue River Watershed management goal, the plan focuses on 
awareness, education, and action.  The strategy lists the key audiences and how to 
develop and distribute effective messages to these audiences.  Costs for the 
Information And Education Strategy for the Rogue River Watershed exceed 
$80,000 (Table 27). 
 
Pollution concerns will be addressed using Best Management Practices.  Some 
practices being considered for the Rogue River Watershed project are improving 
road/stream crossing, stream restoration, filter strips, riparian buffers, and 
streambank protection.  Costs of Best Management Practices total a little more 
than $1 million (Table 26). 
 
A project like the Rogue River Watershed involves a large watershed 
management approach.  Within the two-year development phase of the watershed 
management plan, water quality impairments and threats were identified and 
implementation efforts to improve these areas were researched.  Not all of the 
current problems and potential problems could be identified and tackled in the 
Rogue River Watershed Management Plan. 
 
Establishment of watershed stewards and the Rogue River Watershed Council 
will help to determine future activities and management needs in the Rogue River 
Watershed.  As the number of stewards grow within the watershed, more water 
quality concerns and problems can be addressed.  The Rogue River Watershed 
Council, which will include municipalities, local government, interest groups, and 
the public, will foster long-term protection of the Rogue River Watershed through 
the efforts of community stewards, education, and watershed-based land use 
planning.  The Rogue River Watershed Management Plan will be used as a 
stepping stone for watershed stewards and the Rogue River Watershed Council to 
continue to protect this valuable resource. 
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PART 2 INTRODUCTION TO THE 
ROGUE RIVER 
MANAGEMENT PLAN 
The Grand Valley Metro Council and the Annis Water Resources Institute of 
Grand Valley State University jointly submitted an application for a Watershed 
Management Planning Grant for the Rogue River Watershed.  The Environmental 
Protection Agency and the Michigan Department of Environmental Quality 
approved the application and awarded funds from Section 319 of the Federal 
Clean Water Act for this proposed project.  These funds were used to develop a 
Watershed Management Plan for the Rogue River Watershed. 
 
Work on the Rogue River Watershed project began on January 1, 1999.  A 
representative from the Michigan Department of Environmental Quality in the 
Surface Water Quality Division is overseeing the progress made with the 319 
funding based upon a Rogue River Watershed project task schedule.  A Rogue 
River Watershed Project Manager was hired by the Annis Water Resources 
Institute to carry out the project tasks during the planning period. 
Two committees have been created to oversee the Rogue River Watershed 
Project.  The first committee is the Watershed Advisory Committee (WAC) with 
members from the West Michigan Environmental Action Council, Grand Valley 
Metro Council Blueprint Committee, the Kent County Drain Commissioner, West 
Michigan Trout Unlimited, the Kent County Road Commission, Michigan 
Department of Environmental Quality, Timberland Resource Conservation and 
Development, USDA Natural Resource Conservation Service, the Newaygo 
County Drain Commissioner, Prein & Newhof, the Plainfield Township Manager, 
the Algoma Township Supervisor, the Cedar Springs City Manager, and the 
Rockford City Manager.  The second committee is a Technical Committee and 
includes Grand Valley Metro Council, the Kent County Drain Commissioner, the 
Kent County Road Commission, the Newaygo County Road Commission, the 
Newaygo County Drain Commissioner, the City of Rockford, West Michigan 
Trout Unlimited, USDA Natural Resource Conservation Service, and staff from 
the Michigan Department of Environmental Quality.  The committee’s purpose is 
to discuss the technical needs of the project such as management practices.  A 
WAC subcommittee was formed to consider the selection of Watershed Stewards.  
This subcommittee includes Scott Steiner from West Michigan Trout Unlimited 
and Tom Cary/Patricia Pennell from West Michigan Environmental Action 
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Council, as well as the Project Manager - Nichol Stout, Project Biologist - Mark 
Luttenton, PhD, and Project Administrator - John Koches. 
 
After the final watershed plan is complete, there will be a six-month transition 
phase between planning and implementation.  During this period, information and 
education about the Rogue River Watershed Project will continue.  At the end of 
the transition phase, it is hoped that funding will be available for implementation 
beginning in January 2001.  Best Management Practices and the Rogue River 
Watershed outreach strategy will be applied during the implementation phase. 
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PART 3 DESCRIPTION OF THE 
ROGUE RIVER 
WATERSHED 
3-1  LOCATION AND SIZE 
 
The Rogue River Watershed is located in west central lower Michigan 
approximately 25 miles northwest of the City of Grand Rapids, which is the 
second largest metropolitan area in Michigan.  The City of Rockford and Cedar 
Springs, and the villages of Sparta, Kent City, Sand Lake, and Casnovia are 
within the Rogue River Watershed boundaries (Figure 1).  The Rogue River flows 
north to south and is a major tributary of the Grand River.  The Watershed 
stretches through Newaygo, Kent, Montcalm, Muskegon, and Ottawa counties.  A 
majority of the 167,625 acres of the watershed resides in Newaygo and Kent 
counties (Table 2).  Muckland crops dominate the northern part of the watershed 
while urban and rural areas with pastureland, upland crops, and forestland are 
prevalent in the south (United States Department of Agriculture, 1975). 
 
 
TABLE 2  NUMBER OF ACRES AND PERCENTAGE OF COUNTY WITHIN THE 
ROGUE RIVER WATERSHED 
County Acres In Watershed Percent Of Watershed 
Area 
Kent 129,909 77.5 
Montcalm 2,179 1.3 
Muskegon 671 0.4 
Newaygo 33,190 19.8 
Ottawa 1,676 1.0 
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3-2  CLIMATE 
 
The Rogue River Watershed is located at latitudes where polar and tropical air 
masses meet to create rapidly changing weather patterns.  The close proximity of 
Lake Michigan to the Rogue River limits these changing weather patterns.  This 
results in cooler summers and milder winters in the watershed. 
 
The Rogue River Watershed has prevailing winds from the southwest averaging 
10 MPH.  Air masses carry significant amounts of moisture from Lake Michigan 
to the watershed.  The average annual precipitation for the Rogue River 
Watershed is 33 inches.  During the months of April through September, 60% of 
the annual precipitation occurs.  The month of February has typically been the 
driest month, and the wettest month is May.  The average annual snowfall is 58.1 
inches.  The majority of the annual snowfall (85%) occurs in December through 
March. 
 
The average annual temperature is 47.8° F.  The highest monthly temperature 
average occurs in July at 72.9° F.  In February the lowest monthly temperature 
average is 17.5° F. 
 
The average growing season is from the first week in May to the first week in 
October.  The average monthly precipitation is uniform throughout the growing 
season.  There is an average of about 23 weeks in the growing season where 
temperatures are above freezing (Department of Natural Resources, 1973). 
 
 
3-3  GEOLOGY & TOPOGRAPHY 
 
The Rogue River Watershed has four major geological formations from the 
Pennsylvanian and Mississippian Period:  Saginaw Sandstone (eastern third of 
watershed), Bayport Limestone (southern and western portions of watershed), 
Michigan Shales (central portion of watershed), and Napolean-Marshall 
Sandstone (southern and western portions).  On top of these geological layers, 
there are 50 to 400 feet of glacial drift (rock and soil).  Ice sheets from the Lake 
Michigan Lobe in the last glaciation deposited this glacial drift.  The bottom 
substrate of the Rogue River in the northern portion of the watershed is comprised 
of sand and silts.  At the confluence of the Grand River the bottom type changes 
to cobble, gravel, and sand (United States Department of Agriculture, 1975). 
 
Topographic slope in the Rogue River Watershed ranges from level to very steep 
(Figure 2).  The topographic slope is the inclination of the land surface from the 
horizontal (U.S. Army Engineer District, 1972).  The majority of the watershed 
has a topographic slope of level or near level (Table 3). 
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TABLE 3  TOPOGRAPHIC SLOPE IN THE ROGUE RIVER WATERSHED 
SLOPE RANGE ACRES % 
Level or near level (0-6%) 115,680.33 69.01% 
Mild slope (6-12%) 35,285.90 21.05% 
Moderate slope (12-18%) 10,965.52 6.54% 
Steep slope (18-35%) 1,672.16 1.00% 
Very steep slope (>35%) 2,764.04 1.65% 
Not rated 624.20 0.37% 
Water 632.35 0.38% 
 167,624.50 100.00% 
 
 
3-4  SOILS 
 
The Rogue River Watershed sits on the Southern Drift Plain (Figure 3).  The 
lowland areas are very poorly drained because they are composed of Brookston 
Loam and Carlisle Muck Strata.  Upland soils consist of Berrien Sandy Loam and 
Newton Loamy Sand Strata.  Newton Loamy Sand Strata is very poorly drained 
soil while Berrien Sandy Loam is moderately well drained (United States 
Department of Agriculture, 1975).  Table 4 shows the soil types that occur in the 
Rogue River Watershed. 
 
TABLE 4  SOILS IN THE ROGUE RIVER WATERSHED 
SOIL NAME SOIL TEXTURE HYDRO 
LOGIC 
GROUP 
HYDRIC ACRES 
Abscota loamy sand A Depressions Only 59.30 
Adrian muck A/D Hydric 3,375.11 
Algansee loamy fine sand B Hydric 909.49 
Arkport loamy very fine 
sand 
B Not Hydric 399.93 
Belding sandy loam B Not Hydric 19.43 
Belleville loamy sand B/D Hydric 675.77 
Blount loam C Depressions/Drains 26.97 
Boyer loamy sand B Not Hydric 6,784.53 
Brems sand A Not Hydric 848.08 
Capac loam C Not Hydric, Hydric 
in 
Depressions/Drains 
3,898.95 
Carlisle muck A/D Hydric 425.42 
Ceresco loam, fine sandy 
loam (Newaygo) 
B Not Hydric, Hydric 
in 
Depressions/Drains 
351.54 
Chelsea loamy fine sand A Not Hydric 16,360.42 
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TABLE 4  SOILS IN THE ROGUE RIVER WATERSHED (CONTINUED) 
Chelsea-
Mancelona 
loamy sand A/B Not Hydric 0.27 
Cohoctah loam, fine sandy 
loam (Newaygo) 
B/D Hydric 2,914.89 
Coloma sand A Not Hydric 1,498.16 
Colwood silt loam B/D Hydric 159.48 
Coral fine sandy loam B Not Hydric 48.48 
Cosad loamy sand C Not Hydric 388.24 
Covert sand A Not Hydric, Hydric 
in Depressions Only 
2,100.17 
Del Rey loam C Not Hydric 460.30 
Dixboro loamy fine sand B Not Hydric, Hydric 
in 
Depressions/Drains 
333.42 
Edwards muck B/D Hydric 726.58 
Ensley and 
Edmore 
loam and loamy 
fine sand 
B/D Hydric 43.55 
Gilford fine sandy loam, 
sandy loam 
(Ottawa) 
B/D Hydric 777.92 
Gladwin sandy loam B Not Hydric 1.92 
Glendora mucky sand, 
loamy sand (Kent) 
A/D Hydric 4,156.68 
Glynwood loam C Depressions Only 245.10 
Granby mucky sand, 
loamy fine sand 
(Kent) 
A/D Hydric 2,959.53 
Grattan sand A Not Hydric 2,098.81 
Grayling sand A, or 
A/D 
Not Hydric 94.33 
Greenwood and 
Dawson 
peat A/D Hydric 127.03 
Hettinger and 
Pickford 
varies D Hydric 23.39 
Histosols and 
Aquents 
organic and sandy 
and loamy 
D Hydric 310.49 
Histosols, dysic peat D Hydric 19.58 
Histosols, euic muck D Hydric 5.12 
Houghton muck, or muck 
ponded 
A/D, or 
D 
Hydric 5,030.35 
Iosco loamy sand B Not Hydric 22.24 
Ithaca loam C Depressions/Drains 1,942.76 
Kalamazoo loam B Not Hydric 1,132.74 
Kawkawlin loam C Not Hydric 410.84 
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TABLE 4  SOILS IN THE ROGUE RIVER WATERSHED (CONTINUED) 
Kibbie loam B Not Hydric, Hydric 
in 
Depressions/Drains 
107.25 
Kingsville mucky sand A/D Hydric 2,942.57 
Lamson loamy fine sand, 
fine sandy loam  
B/D Hydric 698.87 
Landes loam B Depressions Only 3.12 
Linwood muck A/D Hydric 22.84 
Made land Made land Made 
land 
Made land 1.67 
Mancelona loamy sand A, or B Not Hydric 73.35 
Marlette loam B Not Hydric, Hydric 
in Depressions Only 
18,879.30 
Marlette-Oakville-
Boyer 
complex B Not Hydric 698.95 
Martisco muck B/D Hydric 1,822.78 
Matherton loam B Not Hydric, Hydric 
in 
Depressions/Drains 
399.28 
McBride and 
Isabella 
sandy loam B Not Hydric 26.12 
Metamora sandy loam B Depressions/Drains 1,947.71 
Metea loamy sand B Not Hydric 4,981.07 
Metea-Marlette-
Spinks 
complex B or D Not Hydric 2,232.05 
Metea-Spinks complex B/A Not Hydric 256.02 
Montcalm loamy sand A Not Hydric 62.92 
Montcalm and 
McBride 
loamy sand and 
sandy loam 
A/B Not Hydric 88.10 
Napolean peat, muck in Kent A/D Hydric 188.48 
Newaygo loam, or sandy 
loam 
B Not Hydric 695.02 
Oakville fine sand A Not Hydric 7,945.15 
Okee loamy fine sand B Not Hydric 186.57 
Oshtemo sandy loam B Not Hydric, Hydric 
in Depressions 
3,735.84 
Owosso-Marlette sandy loam B Not Hydric 3,402.60 
Palms muck A/D Hydric 377.03 
Parkhill loam B/D Hydric 679.85 
Perrin gravelly loamy 
sand 
B Depressions Only 440.36 
Perrinton loam C Not Hydric, Hydric 
in Depressions 
3,270.10 
Pewamo loam C/D Hydric 370.36 
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TABLE 4  SOILS IN THE ROGUE RIVER WATERSHED (CONTINUED) 
Pipestone sand B Not Hydric, Hydric 
in 
Depressions/Drains 
2,331.26 
Pipestone-
Kingsville 
complex B Not Hydric 49.86 
Pits gravel No Data Not Hydric 328.62 
Pits, sand, and 
gravel 
sand and gravel No Data Not Hydric 52.52 
Plainfield sand A Not Hydric 8,490.75 
Rifle and Tawas peat A/D Hydric 333.99 
Rimer loamy fine sand C Depressions/Drains 1,019.18 
Saylesville silt loam C Not Hydric 34.24 
Scalley loam, sandy loam 
(Kent) 
B Not Hydric 2,903.09 
Sebewa loam B/D Hydric 127.57 
Selfridge loamy sand B Not Hydric, Hydric 
in 
Depressions/Drains 
1,420.86 
Selfridge-Capac complex B/C Not Hydric 93.16 
Shoals loam C Depressions/Drains 63.89 
Sickles loamy fine sand B/D Hydric 356.99 
Sims loam D Hydric 161.16 
Sloan loam B/D Hydric 322.49 
Sparta sand A Not Hydric 531.07 
Spinks loamy sand A Not Hydric 11,249.76 
Spinks and 
Montcalm 
loamy sand A Not Hydric 5.56 
Spinks-Metea complex A Not Hydric 248.15 
Spinks-Metea-
Coloma 
complex A Not Hydric 1,312.05 
Teasdale fine sandy loam B Depressions/Drains 166.15 
Tedrow loamy fine sand B Depressions/Drains 1,541.66 
Tekenink fine sandy loam B Not Hydric 3,633.30 
Thetford loamy fine sand, 
loamy sand (Kent) 
A Not Hydric, Hydric 
in 
Depressions/Drains 
2,415.45 
Toledo silty clay loam D Hydric 4.73 
Toogood loamy sand A Not Hydric 329.79 
Tuscola silt loam B Not Hydric 65.44 
Tustin loamy sand, loamy 
fine sand (Kent) 
B Not Hydric 492.87 
Ubly sandy loam B Not Hydric 7.51 
Udipsamments varies A Not Hydric 467.76 
Udorthents varies No Data Not Hydric 482.67 
Urban Land no data No Data Not Hydric 124.05 
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TABLE 4  SOILS IN THE ROGUE RIVER WATERSHED (CONTINUED) 
Urban Land – 
Cohoctah 
complex B/D Not Hydric 12.17 
Urban Land – 
Perrinton 
complex C Not Hydric 263.14 
Urban Land – 
Spinks 
complex A Not Hydric 328.68 
Walkill silt loam C/D Hydric 76.92 
Wasepi loamy sand B Depressions/Drains 1,866.68 
Washtenaw loam and silt loam C/D Hydric 28.76 
Water Water Water Water 2,549.51 
Watseka loamy sand B Not Hydric 465.15 
Wauseon loam B/D Hydric 39.46 
Woodbeck silt loam B Not Hydric 26.22 
TOTAL ACRES    167,624.50 
Data taken from USDA, NRCS soil surveys and Map Unit Interpretation 
Database. 
 
 
Each of these soils are broken up into hydrologic soil groups.  These hydrologic 
soil groups are used to estimate runoff from precipitation (Table 5).  If a soil type 
is given a hydrologic soil grouping of two letters the first letter represents the 
hydrologic group after improvements have been made, such as an artificial 
drainage.  The second letter in a multiple grouping represents the hydrologic 
group when the soil was in its natural state.  Thirty-six percent of the Rogue River 
Watershed is hydrologic soil group B, and 33% of the soil types in the Watershed 
are A or A/B hydrologic soil groups (Figure 4). 
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TABLE 5  HYDROLOGIC SOIL GROUPINGS  
HYDROLOGIC 
GROUP 
DESCRIPTION 
A High infiltration rate (low runoff potential) 
B Moderate infiltration rate 
C Slow infiltration rate 
D Very slow infiltration rate (high runoff potential) 
 
 
Soils are broken down further into hydric vs. non hydric soil types.  
Approximately 61% of the Rogue River Watershed are non hydric.  Non hydric 
soils are not saturated, flooded, or ponded long enough during the growing season 
to develop anaerobic (absence of oxygen) conditions in the root zone (United 
States Department of Agriculture, 1986 & 1995) (Figure 5). 
 
 
3-5  LOCAL WATERSHED AGENCIES & INTEREST 
GROUPS 
 
The Rogue River Watershed Project would not be possible without involvement 
of local watershed agencies and interest groups.  The following list includes 
groups that are assisting in watershed activities. 
 
STATEWIDE OR REGIONAL ASSISTANCE 
 
Michigan Department of Environmental Quality 
Surface Water Quality Division (Nonpoint Source) 
Janice Tompkins 
350 Ottawa NW 
Grand Rapids, MI 49503 
616/356-0268 
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United States Department of Agriculture 
Natural Resource Conservation Service 
Steve Utic, Resource Conservationist 
3260 Eagle Park Dr. NE, Suite 103 
Grand Rapids, MI 49505 
616/940-1708 
 
COUNTY/TOWNSHIP/CITY ASSISTANCE 
Algoma Township Cedar Springs 
Leon Uplinger, Supervisor Ron Howell, City Manager 
10531 Algoma NE 665 Main St., PO Box 310 
Rockford, MI 49341 Cedar Springs, MI 49319 
616/866-1583 616/696-1330 – x 104 
 
 
Kent County Drain Commission Kent County Road Commission 
Roger Laninga, Drain Commissioner Wayne Harrall 
1500 Scribner NW 1500 Scribner NW 
Grand Rapids, MI 49504 Grand Rapids, MI 49504 
616/336-3688 616/242-6914 
 
Newaygo County Drain Commission Plainfield Township 
Cynthia Sullivan, Drain Commissioner Robert Homan, Manager 
306 S. North Street, P.O. Box 885 6161 Belmont NE, Box 365 
White Cloud, MI 49349 Belmont, MI 49341 
231/689-7266 616/364-8466 
 
City of Rockford Village of Kent City 
Michael Young, City Manager Mary Portell, City Clerk 
7 S. Monroe, P.O. Box 561 83 Spring St., PO Box 296 
Rockford, MI 49341 Kent City, MI 49330 
616/866-1537 616/678-7232 
 
Newaygo County Road Commission 
Joe Kaltz 
935 One Mile Road 
White Cloud, MI 49349 
231/689-6682 
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UNIVERSITIES/ORGANIZATIONS/BUSINESSES/INTERESTED 
PARTIES 
 
Grand Valley Metro Council  Grand Valley Metro Council 
Blueprint Project North Kent Townships Associations 
Andy Bowman/Jerry Felix 40 Pearl St. 
40 Pearl St. Grand Rapids, MI 49503 
Grand Rapids, MI 49503 616/776-3876 
616/776-3876  
 
Grand Valley Metro Council Grand Valley State University 
Water and Sewer Planning Agency Dr. Mark Luttenton, Biology Dept. 
40 Pearl St. One Campus Drive 
Grand Rapids, MI 49503 Allendale, MI 49401-9403 
616/776-3876 616/895-2503 
 
Prein & Newhoff Timberland R.C. & D. 
Dennis Cole Phil Dakin/Cynthia Price 
3355 Evergreen Drive, NE 6655 Alpine Ave, NW 
Grand Rapids, MI 49525 Comstock Park, MI 49321-8325 
616/364-8491 616/956-8019 
 
West MI Environmental Action Council West Michigan Land Conservancy 
Tom Cary/Patricia Pennell   1345 Monroe Ave. NW, Suite 324 
1514 Wealthy SE, Suite 280   Grand Rapids, MI 49505 
Grand Rapids, MI 49506   616/451-9476 
616/451-3051 
 
West Michigan Trout Unlimited 
Scott Steiner 
2961 Gold Dust NE 
Belmont, MI 49306 
616/233-5206 
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3-6  POPULATION 
 
The cities and villages that lie in the Rogue River Watershed have experienced a 
dramatic increase in population growth rate (Table 6 and Table 7).  The predicted 
future population is expected to be on the rise (Table 8) (Grand Valley State 
University, 1996).  An increase in population brings along a need for potable 
water supply, water treatment, roads, impervious surfaces, and agricultural, 
commercial, and industrial land uses. These changes within the watershed have an 
impact on water quality. 
 
TABLE 6  CENSUS POPULATION FROM 1960-1990 
City Or Village 1960 1970 1980 1990 
Casnovia 184 205 167 189 
Cedar Springs 1,768 1,807 2,615 2,600 
Kent City 617 686 860 899 
Rockford 2,074 2,428 3,324 3,750 
Sand Lake 394 380 388 456 
Sparta 2,749 3,094 3,373 3,968 
 
 
TABLE 7  PERCENT CHANGE OF POPULATION FROM 1960-1990 
City Or Village Percent Change From 1960-1990 
Casnovia 3 
Cedar Springs 47 
Kent City 46 
Rockford 81 
Sand Lake 16 
Sparta 44 
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TABLE 8  ESTIMATED FUTURE POPULATION IN 2010 AND 2020 
City Or Village 2010 2020 
Casnovia 197 201 
Cedar Springs 3,465 4,001 
Kent City 1,162 1,321 
Rockford 5,606 6,853 
Sand Lake 506 533 
Sparta 5,073 5,736 
(Grand Valley State University, 1996) 
 
 
Approximately 77% of the watershed is located in Kent County, which is 
experiencing a conversion of land from rural to urban use.  This shift has had a 
great impact on surface and groundwater resources in the Rogue River Watershed.  
Urbanization results in construction activities and impervious surfaces that have 
contributed to erosion, sedimentation, increased water temperatures, and loss of 
aquatic habitat. 
 
3-7  WATER BODIES  
 
Lakes and tributaries within the Rogue River Watershed were formed 12,000 to 
15,000 years ago.  Rice Lake drained into the headwaters of the Rogue River.  In 
the 1900’s Rice Lake became dry and the area is now used for agriculture. 
 
The Old Rice Lake area in Newaygo and Kent counties contains a majority of the 
agricultural drains in the watershed.  Some of the major drains in the upper 
stretches of the Rogue River are Walters, Centerline, West Branch, Costen, and 
Danial Creek Drains. 
 
There are twelve subbasins within the Rogue River Watershed (Table 9) (Figure 
6).  Some of the large lakes located in these subbasins are Silver, Bill’s, Pettit, 
Camp, Bella Vista, Myers, Pine Island, Brower, Stoners, and Freska.  There are 
232 typed wetlands measuring 0.5 to 100 acres scattered throughout the watershed 
(United States Department of Agriculture, 1975). 
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TABLE 9  SUBBASINS IN THE ROGUE RIVER WATERSHED 
Subbasin Acres Hectares Size Rank 
Rogue River Mouth 2,999.46 1,214.28 1 
Duke Creek/Forest 
Creek/ Frost Creek 
5,840.91 2,364.59 2 
Stegman Creek/ 
Becker Creek 
7,051.43 2,854.65 3 
Ransom Creek 7,087.98 2,869.45 4 
Nash Creek 10,893.03 4,409.86 5 
Duke Creek/White 
Creek 
15,439.69 6,250.49 6 
Lower Rogue River 16,789.87 6,797.09 7 
Ball Creek 16,904.43 6,843.47 8 
Spring Creek/ 
Walter Creek 
19,038.98 7,707.60 9 
Cedar Creek 19,155.26 7,754.68 10 
Shaw Creek/Rum 
Creek/Barkley Creek 
19,795.62 8,013.92 11 
Upper Rogue River 26,627.85 10,779.82 12 
Totals 167,624.51 67,859.90  
 
 
The Rogue River has both warm and cool-cold water tributaries feeding into the 
river (Table 10).  Warm water tributaries in the Watershed are Post, Hickory, 
Walter, and Ball Creeks.  The tributaries that provide cool water to the Rogue 
River are Spring, Cedar, Duke, Stegman, Rum, Shaw, and Barkley Creeks (Figure 
7).  A major input of groundwater into the Rogue River is from Cedar and 
Stegman Creek.  These creeks are located just South of Sparta and help to sustain 
trout and other cool-cold water species in the Rogue River (Department of Natural 
Resources, 1973). 
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TABLE 10  COLD AND WARM WATER SUBBASINS IN THE ROGUE RIVER 
WATERSHED 
Fishery Type Subbasin Total (acres) 
Cold Cedar Creek 19,155 
 Duke Creek/Forest Creek/ 
Frost Creek 
5,841 
 Duke Creek/White Creek 15,440 
 Shaw Creek/Rum Creek/ 
Barkley Creek 
19,796 
 Stegman Creek/Becker 
Creek 
7,051 
Cold Total  67,283 
Warm Ball Creek 16,904 
 Lower Rogue River 16,790 
 Nash Creek 10,893 
 Ransom Creek 7,088 
 Rogue River Mouth 2,999 
 Spring Creek/Walter 
Creek 
19,039 
 Upper Rogue River 26,628 
Warm Total  100,342 
Grand Total  167,625 
 
 
Approximately 49% (89.4 miles) of the stream length of the Rogue River system 
are protected under the Natural Rivers Act of 1970 (Figure 8).  The mainstream of 
the Rogue River in Kent County is designated a Natural River.  Barkley, Cedar, 
Duke, Rum, Shaw, Spring, and Stegman Creek are protected tributaries under this 
act.  The Natural Rivers Act allows the state to enforce protection techniques, 
which preserve habitat, water quality, and the scenic values of the streams. 
 
The Rogue River Watershed, with its many lakes, tributaries, and wetlands make 
up a small portion of a much larger watershed known as the Grand River.  The 
Grand River is Michigan’s longest river, flowing for 256 miles.  The Grand River 
is the second largest tributary in Michigan in terms of drainage area that flows 
into Lake Michigan (U.S. Army Engineer District, 1970). 
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3-8  LAND USE 
 
Prior to widespread European settlement in the 1800’s, the dominant native 
vegetation was white pine and associated species, and central hardwood (Figure 
9).  Many other types of presettlement vegetation were scattered throughout the 
watershed (Table 11).  
 
TABLE 11  PRESETTLEMENT VEGETATION IN THE ROGUE RIVER WATERSHED 
VEGETATION TYPE ACRES PERCENT IN 
WATERSHED 
Central Hardwood 59,708.49 35.62 
Conifer/Hardwood Mix 187.20 0.11 
Emergent 
Marsh/Meadow/Prairie 
4,558.22 2.72 
Grassland 608.96 0.36 
Hardwood/Conifer Mix 1,071.96 0.64 
Lake Or Pond 1,917.37 1.14 
Lowland Conifer 6,168.46 3.68 
Lowland Hardwood 12,259.83 7.31 
Major River 411.00 0.25 
Other Upland Conifer 1,991.95 1.19 
Savanna 10,995.04 6.56 
Shrub-Dominated Wetland 746.03 0.45 
White Pine And Associated 
Species 
64,601.00 38.54 
No Data 2,399.00 1.43 
Total 167,624.5  
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Fragmentation, degradation, and conversion have changed our presettlement 
landscape (Figure 10).  The white pine and associated species, and central 
hardwood are no longer the dominant cover type in the Rogue River Watershed.  
A majority of the 167,625 acres of the watershed are now used for agriculture 
(Table 12). 
 
TABLE 12  LAND USE IN THE ROGUE RIVER WATERSHED 
LAND USE/COVER TYPES ACRES 
Barren 6.2 
Commercial 1,014.2 
Confined Feeding Or Permanent Pasture 1,037.4 
Cropland 52,968.3 
Forest 50,682.0 
Industrial 383.4 
Open Field 34,039.0 
Orchard Or Other Specialty Crop 8,138.2 
Other Agricultural Land 601.9 
Other Developed Area 2,735.5 
Residential 9,655.4 
Transitional Land 7.6 
Water  2,045.8 
Wetland 4,309.7 
Total 167,624.5 
 
 
Agricultural acres in the Rogue River Watershed include confined feeding or 
permanent pasture, cropland, orchard or other specialty crop, and other 
agricultural land.  Many of these acres are used to grow carrots and onions.  A 
substantial amount of these crops are grown in the muckland areas of the Upper 
Rogue River subbasin (Figure 11). 
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FIGURE 11  NUMBER OF AGRICULTURAL ACRES IN THE ROGUE RIVER 
WATERSHED SUBBASINS 
 
 
The Upper Rogue River subbasin not only has the greatest number of agricultural 
acres but also the largest open space land cover in the Rogue River Watershed 
(Figure 12).  This subbasin has 13,869 acres of open space, which includes open 
field, forest, water, and wetland. 
0
2000
4000
6000
8000
10000
12000
14000
BA
LL 
CR
EE
K
CE
DA
R C
RE
EK
DU
KE
/FO
RE
ST
/FR
OS
T C
RE
EK
DU
KE
/W
HIT
E C
RE
EK
LO
WE
R R
OG
UE
NA
SH
 CR
EE
K
RA
NS
OM
 CR
EE
K
RO
GU
E M
OU
TH
SH
AW
/RU
M/B
AR
KL
EY
 CR
EE
K
SP
RIN
G/W
AL
TE
R C
RE
EK
ST
EG
MA
N/B
EC
KE
R C
RE
EK
UP
PE
R R
OG
UE
SUBBASINS
A
C
R
E
S
 34 
 
FIGURE 12  NUMBER OF OPEN SPACE ACRES IN THE ROGUE RIVER 
WATERSHED SUBBASINS 
 
 
The highest number of developed acres, 3,599, are found in the 
Shaw/Rum/Barkley Creek subbasin (Figure 13).  The City of Rockford is 
included in this subbasin.  Developed land use includes residential, industrial, 
commercial/institutional, and other developed acres for transportation, 
communication, utilities infrastructure, and open land for recreation and 
cemeteries, and extractive operations (Annis Water Resources Institute, 1990’s). 
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FIGURE 13  NUMBER OF DEVELOPED ACRES IN THE ROGUE RIVER 
WATERSHED SUBBASINS 
 
 
3-9  STEAM FLOW DATA 
 
Cool-cold water conditions in the Rogue River are the result of groundwater fed 
tributaries.  This is demonstrated by the following observations.  In Table 13, the 
average flows were taken during the month of August and reflect baseflow.  
Baseflow is the measure of groundwater input into river flow. 
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TABLE 13  AVERAGE FLOW OF WATER IN CUBIC FEET PER SECOND AT 
DESIGNATED ROADS AND TRIBUTARIES WITHIN THE ROGUE RIVER 
WATERSHED AT BASEFLOW CONDITIONS (AUGUST 1999) 
LOCATION AVERAGE FLOWS (CFS) 
22 Mile Road 26.5 
18 Mile Road 46.6 
12 Mile Road and Friske Road 119.8 
12 Mile Road and Summit Avenue 148.7 
Duke Creek 20.2 
Cedar Creek 19.0 
Stegman Creek 16.8 
 
 
Duke Creek enters the Rogue River at 18 Mile Road and before 12 Mile Road and 
Friske Road intersection.  The Rogue River increased by 73.2 cubic feet per 
second at 12 Mile Road and Friske Road intersection.  Cedar and Stegman Creek 
flow into the Rogue River after the intersection of 12 Mile Road and Friske Road, 
and before 12 Mile Road and Summit Avenue.  Between these two intersections 
(approximately 2 miles), the Rogue River flow increases by 28.9 cubic feet per 
second.  This would indicate that a major source of water volume in the Rogue 
River during baseflow periods comes from cool-cold groundwater fed tributaries 
including Duke, Cedar, and Stegman. 
 
Since the tributaries have a large effect on groundwater delivery to the Rogue 
River, it is important to manage land use around these waterways.  Stream flow 
can be used as an indicator of such uses.  Stream flow rates, also known as 
discharge, can be measured by multiplying stream width, mean depth, and current 
velocity of the river (Allan, 1995). 
 
Stream flow can be quantified in a hydrograph, which reflects pathways of water, 
and the speed with which precipitation reaches the river.  There is a variation in a 
hydrograph from year to year based on the amount and distribution of 
precipitation, snow storage, size and topography of the basin, and soil and 
vegetation characteristics. 
 
The peak of a hydrograph represents a storm event and measures the pathways of 
water into the river (Figure 14).  The uphill slope of the peak reflects the time 
with which the water reaches the river.  The downhill slope represents the time it 
took the river to return to baseflow. 
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FIGURE 14  HYDROGRAPH OF A STORM EVENT 
 
 
During a storm event in a rural setting, the water will infiltrate into the ground 
below the water table and slowly recharge the river (Figure 15).  In an urban 
environment, the water from a storm event hits impermeable surfaces and cannot 
saturate into the ground.  This results in a rapid influx of warm water into the 
river (Figure 16). 
 
 
FIGURE 15  HYDROGRAPH OF A RURAL STREAM DURING A STORM EVENT 
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FIGURE 16  HYDROGRAPH OF AN URBAN STREAM DURING A STORM EVENT 
 
 
The Rogue River is in a transitional phase between rural and urban development.  
The hydrograph shows two distinct peaks (Figure 17) (Appendix A).  The first 
peak is due to urban runoff of roads, roofs, parking lots, etc.  Urban runoff flows 
to the river rather rapidly.  The second peak represents water that has infiltrated 
into the ground and flows slowly into the river. 
 
 
 
FIGURE 17  HYDROGRAPH OF THE ROGUE RIVER DURING A STORM EVENT 
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3-10  CHANNELIZATION INFORMATION 
 
In the Rogue River Watershed there are 94.2 miles of designated county drains 
(Table 14).  Approximately 26% of all stream length in the Rogue River system 
are considered designated county drain.  A majority of the drains in the Rogue 
River Watershed occur in the upper area of the watershed in southern Newaygo 
County and Kent County near the north end of the State Game Area (Figure 18).  
Since 1973 land within the old Rice Lake bed has been extensively dredged, 
straightened, and lengthened for agricultural use (Kent and Newaygo County 
Drain Commissioner, 2000). 
 
TABLE 14  DESIGNATED COUNTY DRAINS IN THE ROGUE RIVER WATERSHED 
KENT COUNTY DESIGNATED LENGTH LENGTH 
16 Mile & Northland Drive 2,021 0.38 
Ball Creek 35,944 6.81 
Ball Creek #1 8,036 1.52 
Ball Creek #2 1,099 0.21 
Ball Creek #3 2,469 0.47 
Ball Creek #4 11,070 2.10 
Ball Creek #5 7,182 1.36 
Ball Creek #6 2,489 0.47 
Ball Creek Extension 3,422 0.65 
Basin 1,890 0.36 
Big Brower Lake 221 0.04 
Black Lake 3,002 0.57 
Casnovia 3,112 0.59 
Cedar Creek Meadows 1,655 0.31 
Cedar Field 7,878 1.49 
Cedar Highlands 1,228 0.23 
Cedar Springs 2,898 0.55 
Clear Lake 247 0.05 
Crystal Pines 2,203 0.42 
Deboer 17,658 3.34 
Dutch 1,923 0.36 
Evergreen 1,359 0.26 
Finch 8,626 1.63 
Geers 8,803 1.67 
Gorby 8,364 1.58 
Grimes 2,614 0.50 
Hilbrand 2,284 0.43 
Hunter Ridge #3 1,311 0.25 
Lakeshore Estates 1,600 0.30 
Lockwood 13,749 2.60 
Main Rogue River 12,171 2.31 
Mengs Branch 3,689 0.70 
Mill Creek 4,324 0.82 
Morley 1,332 0.25 
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TABLE 14  DESIGNATED COUNTY DRAINS IN THE ROGUE RIVER WATERSHED 
(CONTINUED) 
Muskegon Kent 2,793 0.53 
Myers Lake 5599 1.06 
Nash 1,780 0.34 
Nash Creek 13,720 2.60 
Olson 1,380 0.26 
Pickerel Lake 3,961 0.75 
Phelps 10,562 2.00 
Potter 5,640 1.07 
Road Commission 4,581 0.87 
Rogers 1,951 0.37 
Rogers #1 669 0.13 
Rogers #2 788 0.15 
Rogers #3 864 0.16 
Rogue River 10,598 2.01 
Schindler Swamp 8,819 1.67 
Silver Lake 2,527 0.48 
Thorson 2,289 0.43 
Vandermeer 1,970 0.37 
Vista Shore 448 0.08 
Wagar & Bayless 990 0.19 
Walter Creek 30,964 5.86 
Whitney Creek 3,150 0.60 
Williams 3,080 0.58 
Zimmerman 4,340 0.82 
TOTAL LENGTH  58.97 
NEWAYGO COUNTY   
Brummer 5,125 0.97 
Centerline 7,213 1.37 
Centerline Br. #1 2,665 0.50 
Centerline Br. #2 2,714 0.51 
Centerline Br. #3 6,870 1.30 
Centerline Br. #4 5,110 0.97 
Centerline Br. #5 5,674 1.07 
Costen Bypass 9,944 1.88 
Danials Creek 23,743 4.50 
Geers 6,810 1.29 
Hilbrand 10,858 2.06 
Osborn 9,662 1.83 
Plaiser 5,889 1.12 
Ransom Creek 11,718 2.22 
Sering Valley 4,570 0.87 
Tissie 5,642 1.07 
Veenboer 11,840 2.24 
Veenboer Branch #1 3,364 0.64 
West Branch 9,022 1.71 
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TABLE 14  DESIGNATED COUNTY DRAINS IN THE ROGUE RIVER WATERSHED 
(CONTINUED) 
West Branch #1 2,200 0.42 
West Branch #2 2,276 0.43 
Main Rogue River 32,920 6.23 
TOTAL LENGTH  35.19 
   
TOTAL LENGTH WITHIN  94.2 MILES 
 
 
With more agriculture and open land being converted to a developed land use, 
surface water drainage is changing.  Drains originally designed for agriculture 
now have to handle runoff from urbanization.  This overloads the drainage system 
and leads to drain improvements and flood control projects, which can be very 
costly. 
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3-11  SPECIAL RESOURCES  
 
The Rogue River is known as one of the best trout streams in southern Michigan.  
The lower river below Rockford is known for its spring steelhead fishery.  Above 
Rockford there is a brown, brook, and rainbow trout fishery, which is supported 
by the Rogue River’s cool-cold water tributaries.  In Kent County the Rogue 
River is designated and managed as a trout stream by the Michigan Department of 
Natural Resources (Department of Natural Resources, 1973). 
 
The watershed is not only an excellent habitat for fish, but also other wildlife and 
plant communities.  The Rogue River Watershed is good habitat for deer, grouse, 
and woodcock.  Three plant communities occur in this watershed:  lowland 
hardwoods, upland hardwoods, and disclimax communities that are maintained by 
man (Table 15).  An interesting habitat that occurs in the watershed is the 
presence of remnant tall-grass prairie species (United States Department of 
Agriculture, 1975). 
 
 
TABLE 15  TYPES OF LOWLAND HARDWOODS, UPLAND HARDWOODS, AND 
DISCLIMAX COMMUNITIES THAT OCCUR IN THE ROGUE RIVER WATERSHED 
Communities Vegetation 
Lowland 
Hardwoods 
Elm, Ash, Cottonwood, Northern White Cedar (water 
logged sites) 
Upland Hardwoods Beech, Basswood, Maple – wet sites 
Oak and Hickory – dry sites 
Disclimax Croplands, Bluegrass Pastures, Pine Plantations 
 
 
There are a number of historical and archeological sites in the Rogue River 
Watershed.  The “Little Red Schoolhouse” located in Rockford was built in 1860 
and is preserved as a symbol of a free educational system in the United States.  
North of Rogue River Drive are the remains of an original sawmill built on the 
river and a Pennsylvania Central Railroad bridge still crosses Stegman Creek.  
Eight possible archeological sites are present in the Rogue River Watershed.  Four 
Indian campsites, one Indian mound, and an Indian village have been discovered 
within the watershed.  An Indian trail runs north and south in the watershed from 
Croton Dam to the east side of Bill’s Lake to the north of Spring Creek. 
 
A majority of the Rogue River Watershed is privately owned.  There are two large 
portions of land, the Rogue River State Game Area and a section of the Manistee 
National Forest that are managed for forestry, conservation uses, and recreation.  
There are no state campgrounds within the watershed but camping, canoeing, 
hiking, picnicking, and other activities are still prevalent within the Rogue River 
Watershed. 
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PART 4 WATER QUALITY 
PROBLEMS/ 
DESIGNATED USES IN 
THE ROGUE RIVER 
WATERSHED 
4-1  WATER BODIES IM PACTED 
 
The Rogue River and its supporting lakes and tributaries are the water bodies 
addressed in this water quality statement.  At the beginning of the Rogue River 
and continuing south to the river’s mouth at the Grand River, the major tributaries 
include: Ransom, Costen, Post, Walter, Spring, White, Frost, Duke, Indian Lakes, 
Ball, Nash, Cedar, Lower Cedar, Stegman, Shaw, Rum, and Barkley Creeks.  
Additionally, there are many small lakes and drains within the Rogue River 
Watershed.  Some of the larger lakes include Silver, Bill’s, Pettit, Camp, Bella 
Vista, Myers, Pine Island, Brower, Stoners, and Freska Lakes.  These water 
bodies within the Rogue River Watershed serve a variety of recreational uses such 
as boating, canoeing, fishing, and swimming, as well as providing water for 
industrial processes, agricultural irrigation, and livestock watering (Department of 
Natural Resources, 1973). 
 
 
4-2  COMPREHENSIVE WATERSHED MANAGEMENT 
TABLE 
 
The Comprehensive Watershed Management Table keys into the four basic 
principals set forth by the Michigan Department of Environmental Quality used to 
assess the condition of a watershed.  The columns within the Comprehensive 
Watershed Management Table correlate with the sections within the Water 
Quality Statement.   
 
The first column lists the designated uses of the watershed.  A designated use can 
be defined as a way to use the resources provided by the watershed.  Two 
examples of designated uses include drinking water and fishing.  In the first 
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column, the stated designated use is listed in one of three action categories.  If the 
designated use is severely threatened or lost, it falls under the “restoration” 
category, if it is impacted and could be improved, it would fall under the 
“improvement” category.  Finally, if the designated use is still functioning well 
and does not show signs that it is threatened, it falls under the “protected” 
category.  Therefore, the title of the first column reads “Designated Use To Be 
Restored, Improved, Or Protected” meaning that a specific designated use is to be 
listed below and assessed for the action category that applies.  
 
The second column of the Comprehensive Watershed Management Table reads 
“Pollutant Of Concern – Known, Suspected, Or Potential.”  This means that any 
pollutant that might adversely affect the designated use listed in the first column 
should be recorded in the second column.  The certainty of the recorded pollutant 
being present should also be listed.  For example, the appearance of algal blooms 
suggests that nutrients are a “suspected” pollutant; however, by sampling the 
water and doing a chemical analysis for nutrients, the suspected nutrient pollutant 
could be confirmed and would become a “known” pollutant.  A pollutant could 
also be considered a “potential” pollutant.  To be considered a potential pollutant, 
a possible source for this type of pollutant must exist and if this source were not 
maintained properly, the pollutant would then have the potential to contaminate 
the water quality. 
 
The third column in the Comprehensive Watershed Management Table focuses on 
possible impacts the listed pollutants have on the designated uses.  For example, a 
degraded fish habitat will result from the presence of sediment, a known pollutant, 
which harms the coldwater fishery designated use.  The third column shows how 
a single pollutant can impact the use of a watershed on a grand scale. 
 
The last column provides targets to act upon for watershed management.  The title 
of the forth column reads “Source Of Pollution – Known, Suspected, Or 
Potential.”  An example could be dye testing of a single septic tank.  If the dye 
from the septic tank is present in the water, the septic tank is a known source of 
nutrient pollution to the water body.  This column is the basis for all future 
implementation projects to improve and protect the quality of the watershed.
  
TABLE 16  COMPREHENSIVE ROGUE RIVER WATERSHED MANAGEMENT TABLE 
Designated Use To 
Be 
Restored, Improved, 
Or Protected 
Pollutant Of Concern 
Known, Suspected, Or 
Potential 
Impacts Of Pollution On 
Designated Use 
Source Of Pollution 
Known, Suspected, Or Potential 
Sediment - Known Degraded Fish Habitat 
Reduction In Numbers And  
Diversity Of 
Macroinvertebrates 
Decreased Fish Spawning 
Habitat 
Streambanks - Known 
Croplands - Known 
Road/Stream Crossings - Known 
Construction Areas - Known 
Stormwater Runoff - Suspected 
Nutrients - Suspected Oxygen Becomes Depleted 
Algal Growth Is Magnified 
Aesthetic Value Is Reduced 
Kills Aquatic Life 
Animal Waste Runoff - Suspected 
Commercial Fertilizer Use - Suspected 
Septic Systems - Potential 
Stormwater Runoff - Suspected 
Cold Water Fishery -
- Improved 
Temperature - Known Increased Water 
Temperatures 
Reduction In Dissolved 
Oxygen 
Lack Of Streamside Canopy - Known 
Water Withdrawals Reducing Stream Depth 
- Suspected 
Water Inputs From Extensive Drainage 
Network - Suspected 
Stormwater Runoff - Suspected 
Sediment - Known Degraded Fish Habitat 
Reduction In Numbers And  
Diversity Of 
Macroinvertebrates 
Decreased Fish Spawning 
Habitat 
Streambanks - Known 
Croplands - Known 
Road/Stream Crossings - Known 
Construction Areas - Suspected 
Stormwater Runoff - Suspected 
Warm Water 
Fishery - Improved 
Nutrients - Suspected Oxygen Becomes Depleted 
Algal Growth Is Magnified 
Aesthetic Value Is Reduced 
Kills Aquatic Life 
Animal Waste Runoff – Suspected 
Commercial Fertilizer Use – Suspected 
Septic Systems – Potential 
Stormwater Runoff - Suspected 
  
E. coli – Known Human Health Risk Wastewater Treatment Plants – Potential 
Animal Waste Runoff – Potential 
Septic Systems – Potential 
Fecal Coliform – 
Suspected 
Human Health Risk Wastewater Treatment Plants – Potential 
Animal Waste Runoff – Potential 
Septic Systems - Potential 
Partial Body Contact 
- Improved 
Toxic Substances - 
Potential 
Human Health Risk Landfill Leachate – Potential 
Industrial Discharges – Potential 
Wastewater Treatment Plants - Potential 
E. coli – Known Human Health Risk Wastewater Treatment Plants – Potential 
Animal Waste Runoff – Potential 
Septic Systems – Potential 
Fecal Coliform – 
Suspected 
Human Health Risk Wastewater Treatment Plants – Potential 
Animal Waste Runoff – Potential 
Septic Systems - Potential 
Total Body Contact - 
Improved 
Toxic Substances - 
Potential 
Human Health Risk Landfill Leachate – Potential 
Industrial Discharges – Potential 
Wastewater Treatment Plants - Potential 
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4-3  IMPACTED DESIGNATED USES 
 
Table 17 presents the eight potential designated uses that could be assigned to any 
given water body in Michigan.  The table also indicates whether the Rogue River 
Watershed currently meets the Michigan Water Quality Standards for these 
designated uses (Michigan Department of Environmental Quality, 2000). 
 
 
TABLE 17  WATER BODY DESIGNATED USES BEING MET IN THE ROGUE RIVER 
WATERSHED 
Designated Uses General Definition Designated 
Use Being Met 
Agriculture 
 
Water supply for cropland irrigation and 
livestock watering 
Yes 
Industrial 
 
Water utilized in industrial processes Yes 
Public Water 
Supply 
 
Public drinking water source Yes 
Warm Water 
Fishery 
 
Supports reproduction of warm water fish Yes 
Cold Water 
Fishery 
 
Supports reproduction of cold water fish Yes 
Other Aquatic 
Life 
Supports reproduction of other indigenous 
animals, plants, and insects 
Yes 
Partial Body 
Contact 
Water quality standards are maintained for 
boating, skiing, canoeing, and wading 
Yes 
Full Body 
Contact 
 
Water quality standards are maintained for 
swimming 
No 
 
 
The Rogue River Watershed Project will focus on four designated uses in order to 
maintain and improve the water quality throughout the Rogue River Watershed.  
The designated uses include cold water fishery, warm water fishery, partial body 
contact, and total body contact.  Increasing development degrades the water 
quality.  Water quality and water temperature must be maintained and protected to 
provide a well-balanced, functioning ecosystem. 
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Cold Water Fishery 
 
The Rogue River is unique because it supports a diverse cold water fishery 
relatively close to a major urban area and many stream segments in the watershed 
are accessible to fisherman.  Along with the resident trout populations, 
anadromous salmonids are a popular sport fishery below the Rockford dam, the 
upstream limit of fish migration.  Above Rockford, a popular brown trout fishery 
is maintained by natural reproduction and hatchery stocks planted by the MDNR 
fisheries personnel.  During the fall spawning runs, Chinook salmon provides a 
popular fishery.  Whereas, steelhead can offer spectacular fishing during fall, 
winter, and spring months. 
 
The upper limit of the cold water fishery lies between the U.S. 131 bridge and 
Grange Road.  The fish community in this region is comprised of a mix of warm 
and cool-cold water species with moderate numbers of trout holding in deeper 
holes.  There are reports of brown trout being taken farther upstream during the 
spring and early summer.  However, there were no trout observed in this region 
during the 1999 summer survey carried out by Project Biologist – Mark 
Luttenton, Ph.D. with assistance from Grand Valley State University students. 
 
Several tributaries also support cool-cold water fisheries.  Stegman Creek, a 
relatively cold stream, supports a large number of brown trout. The MDNR 
maintains trout populations in many tributaries through a long running fish 
stocking program.  Stocked fish have one of their fins clipped at the hatchery to 
distinguish them from fish that reproduce naturally.  The electrofishing survey at 
the lower and mid-reaches of Stegman Creek exhibited a self-sustaining fish 
population.  Cedar Creek also supports a thriving trout population.  The lower 
portion of Cedar Creek is dominated by brown trout of which 33% were fin 
clipped.  Brown trout and brook trout were also common in the middle reach 
along Cedar Creek. 
 
Warm Water Fishery 
 
Electrofishing surveys and reports from local fishing groups indicate that the 
Rogue River supports a moderately good warm water fishery.  The lower part of 
the Rogue was not surveyed, but anecdotal evidence suggests that smallmouth 
bass are moderately abundant.  The smallmouth bass have also been negatively 
affected by recent increases in algal growth.  Similarly, evidence indicates that the 
Rockford impoundment is known for its northern pike fishery.  Anglers also catch 
pike in sections of the Rogue River above the impoundment during the spring 
months.  Throughout this period of investigation (May 1999 through August 
1999), warm water species were found in limited numbers and sizes. 
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Partial Body Contact And Total Body Contact 
 
The Rogue River and its tributaries are commonly used for recreational purposes 
that are considered partial body contact activities.  Examples include canoeing 
and fishing in waders.  According to the State Water Quality Standards Summary 
for Michigan 1988, all waters of the state protected for partial body contact 
recreation shall not contain more than 1000 E. coli per 100 milliliters.  The Rogue 
River Watershed meets the State Water Quality Standards for Partial Body 
Contact Recreation (Kent County Health Department, 1994).  Full body contact 
activities include swimming or tubing down the river.  Swimming is very 
common in the summer time around the Rockford dam.  According to the State 
Water Quality Standards Summary for Michigan, all waters of the state protected 
for total body contact recreation shall not contain more than 130 E. coli per 100 
milliliters as a 30 day geometric mean; and, shall never exceed 300 E. coli per 
100 milliliters.  The Rogue River Watershed will from time to time exceed State 
Water Quality Standards for Total Body Contact Recreation (Kent County Health 
Department, 1994)  E. coli is an easily measured bacterium that is commonly 
found in the intestinal tracts of mammals.  The number of E. coli found in a 
sample of water indicates the degree of water pollution from farm animals, 
wildlife, leaking septic tanks, or other discharges of untreated sewage that often 
contain harmful pathogens.   
 
Additional Designated Uses 
 
In addition to the four designated uses chosen for emphasis in this study, there are 
other designated uses of the Rogue River and its water bodies that are noteworthy.  
Up until the end of 1999, the Rogue River has been the sole drinking water source 
for the City of Rockford.  The City of Rockford has constructed a new treatment 
facility and an accompanying well field to supply drinking water to the rapidly 
growing population of Rockford.  With the new facility in place, the City of 
Rockford will discontinue operation of the existing Rockford Water Plant located 
on the Rogue River.  This facility may continue operation under the control of 
Wolverine World Wide Inc., a leather tanning industry located in Rockford, 
which will use the water from the Rogue River for industrial purposes. 
 
Another important designated use of the Rogue River Watershed is agriculture.  
There are many valuable muck crops farmed in the headwaters, such as onions, 
carrots, and celery, that are grown amidst an extensive drainage network that 
returns drainage water for irrigation (United States Department of Agriculture, 
1975).  Throughout the lower portion of the Rogue River Watershed, there are 
many apple and peach orchards that rarely require irrigation; however, the use of 
pesticides on these orchards has the potential to impact the water quality.  
Livestock, generally cows, are found throughout the watershed.  In some locations 
they are grazed on the banks of the tributaries.  This use of the watershed has a 
significant impact on the water quality of the river during high flow periods. 
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4-4  NONPOINT SOURCE POLLUTANTS OF CONCERN 
 
Sediment 
 
Sediment is fine inorganic particles that either flow with the current in a river 
causing turbidity, or become deposited on the bottom of a streambed and 
suffocate benthic organisms resulting in loss of fish habitat.  Natural 
sedimentation is present in all stream environments due to erosion by wind and 
water.  Excessive sedimentation can severely degrade an entire riparian system 
(Waters, 1995).  Loss of agricultural soils, decreased water-retention capacities of 
forestlands, increased flood frequency, and rapid filling of reservoirs results in 
excessive sedimentation.  Published reports on the effects of agricultural practices 
that produce sediments cite row-crop cultivation on floodplains and livestock 
grazing in riparian zones as principal sources.  In the Rogue River Watershed 
there are several agricultural areas that have produced row crops.  Many of these 
agricultural areas are either being farmed today, or have been converted to open 
fields and are expected to be developed in the near future.  Along Cedar Creek 
there has been extensive livestock grazing within the riparian zone for many 
years.  Most effects of grazing in riparian areas include increased fine-sediment 
generation from channel widening caused by bank exposure and animal access, 
slowed water and shallower channels, sediment entering from slumping 
streambanks, increased deposition on the streambed, and much greater 
streambank damage from storm events.  The major source of sediment in the 
Rogue River Watershed is urban development.  Any kind of excavation – earth 
moving, drainage, bridging, tunneling, or other activity that disturbs soil surfaces 
– can serve as a source of soil loss and sediment transport to nearby streams.  In 
early studies, sediment loads from lands undergoing urbanization were up to 50 
times more than those in rural areas.  In addition to the excessive sediment 
impacting a river during the construction phase of urban development, increased 
sediment loads will continue due to the increase in stormwater runoff.  An 
increase in impervious surfaces results in an increase in stormwater runoff.  
Roads, rooftops, and parking lots are examples of impervious surfaces that 
replace rural and forestland during development.  Development results in 
decreased water-retention capacities of forestlands, increased flood frequencies, 
and rapid filling of stormwater detention systems.  Other significant sources of 
sediment include activities that cause streambank erosion such as road/stream 
crossings, fisherman entering and exiting the river, and recreational trails. 
 
Thermal Pollution 
 
Thermal pollution can occur through industrial discharges of warmed process 
water, solar warming of stagnant pond water and stormwater, or the lack of shade 
along the streambank. When temperature increases, aquatic life has a difficult 
time getting sufficient oxygen to meet its needs.  Temperature influences the rate 
of physical and physiological reactions such as enzyme activity, mobility of 
gases, diffusion, and osmosis, in aquatic organisms.  For most fish, their body 
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temperature will be almost precisely the temperature of the water.  As water 
temperature increases, a fish’s body temperature increases, which changes their 
metabolic rate and other physical or chemical processes as well.  When thermal 
stress occurs, fish cannot efficiently meet these energetic demands (Diana, 1995).  
Within the Rogue River Watershed solar warming of stagnant pond water and the 
influx of warmed stormwater are the primary causes of increases in water 
temperature.  Water withdrawals from either the Rogue River or its tributaries and 
drains, or indirectly from aquifers supplying groundwater, can also increase the 
water temperature.  This is particularly true for the cold water tributaries on the 
east side of the Rogue River.  Cedar, Shaw, Stegman, and Rum Creeks are the 
cold water tributaries that are entirely responsible for maintaining the cool-cold 
water fishery.  In the warm summer months, the trout migrate to these 
groundwater fed tributaries to survive.  Any impact to the influx of groundwater 
to these tributaries may have a substantial effect on the trout population in the 
watershed.  
 
Nutrients 
 
Nutrients are chemicals, such as nitrogen, phosphorus, carbon, sulfur, calcium, 
potassium, iron, manganese, boron, and cobalt that are essential to the growth of 
living things.  In terms of water quality, nutrients can be considered as pollutants 
when their concentrations are sufficient to allow excessive growth of aquatic 
plants, particularly algae.  Nutrient enrichment can lead to blooms of algae that 
adversely affect the designated uses of the water body, eventually die, and 
decompose.  Their decomposition removes oxygen from the water, potentially 
leading to levels of dissolved oxygen that are insufficient to sustain normal life 
forms (Allan, 1995).  In the Rogue River Watershed, potential sources of nutrient 
enrichment include fertilizer runoff from lawns and golf courses, runoff from 
agricultural land, municipal wastewater discharges, and runoff from animal feed 
lots.  Near the mouth of the Rogue River, a significant algal bloom occurred this 
fall indicating that nutrients are a pollutant of concern for this watershed. 
 
Toxic Substances 
 
Many different toxic substances may contaminate water bodies through sources 
such as unlined landfills, municipal and industrial discharges, and runoff from 
urban or agricultural land.  According to an article from the Rockford Squire, 
dated March & April 1991, some of the potential toxic substances in the Rogue 
River Watershed are thought to be heavy metals such as arsenic, and pesticides 
and herbicides from agricultural operations.  The concentration of these chemicals 
is sporadic and not considered to be dangerous; however, the presence of such 
anthropogenic contaminants indicates humans are having an impact on the water 
environment. 
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Microorganisms 
 
Surface water that is contaminated with human waste or livestock manure is 
responsible for the spread of many contagious diseases.  As noted previously, the 
presence of E. coli is used to indicate that human waste or livestock manure is 
present in the water.  The Rogue River is tested for E. coli and fecal coliform by 
the Kent County Health Department and is classified for partial body contact.  
The Rogue River meets requirements for the partial body contact recreation, but 
the E. coli numbers exceed the requirements to meet the full body contact 
recreation standards (Kent County Health Department, 1994).  Peak E. coli 
concentrations occur during high flow periods when floodwater is washing away 
any possible contaminants along the streambank such as livestock waste. A source 
of possible human waste contamination is improperly functioning septic systems.  
Due to the anisotropic nature of groundwater flow and the relatively random 
location of septic systems it is very difficult to accurately assess the impact of this 
nonpoint source pollutant. 
 
 
4-5  IMPACTS OF POLLUTION ON DESIGNATED USE 
 
Previous Water Quality Studies 
 
There have been many important studies regarding the water quality of the Rogue 
River and its tributaries.  Six different studies, the “Natural Rivers Report 1973”, 
a “1975 Environmental Impact Statement”, and four reports produced by the 
Water Resources Institute at Grand Valley State University are summarized 
below. 
 
Natural Rivers Report 
 
In 1973, the Michigan Department of Natural Resources assembled a 
comprehensive “Natural River Report” for the Rogue River.  The report stated 
that the Rogue River had the distinction of being one of Michigan’s southernmost 
trout streams; however, during the summer months water temperatures 
approached the maximum tolerance level for trout.  Sluggish water, eroding 
banks, sedimentation, and the lack of cover resulted in habitat destruction.  In this 
report the importance of the cold water tributaries for the trout fishery was 
stressed.  “The tributaries of the Rogue River maintain its excellent water quality.  
Without these spring fed tributaries (Spring, Cedar, Duke, Stegman, Rum, Shaw, 
and Barkley Creeks) the Rogue River could not support cold water species of fish.  
If the cold water conditions were altered and the waters of the Rogue River 
warmed, the trout fishery would probably be destroyed.”  
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Environmental Impact Statement 
 
In 1975 the Soil Conservation Service (SCS), now known as the National 
Resource Conservation Service (NRCS), proposed a plan for land treatment, soil 
surveys, flood plain delineation, channel work, and a pumping station to reduce 
the problems of flooding and poor drainage in the Rice Lake area.  In order to 
proceed with the proposed improvements, an Environmental Impact Statement 
assessing the watershed and the total impact of the proposed changes had to be 
developed.  This environmental impact statement provides useful background 
information about the Rogue River Watershed.   
 
A qualitative biosurvey of the benthic fauna of the Rogue River Watershed made 
in July of 1974 indicated that the habitat diversity improved as the river flows 
southward.  Stegman Creek, Cedar Creek, and Duke Creek had relatively high 
habitat diversities and water quality, although these qualities were somewhat 
diminished at the upstream sampling site on Cedar Creek just downstream from 
the town of Cedar Springs.  Nash Creek had a benthic community indicative of 
intermediate water quality.  None of the samples implied a water quality condition 
that was hazardous to public health.  Extensive water chemistry data for two 
stations located at the downstream end of the Rogue River were obtained from the 
Michigan Department of Natural Resources and indicated that the water quality 
was good, but there was slight contamination from the municipal sewage.  
Dissolved oxygen in the samples was about 70% of saturation, which correlated 
with the low biological oxygen demand (BOD) values obtained.  The pH was high 
but within acceptable limits, buffering capacity was adequate, and the sulfate 
contents were normal.  The turbidity, coliform counts, and chloride values were 
low, indicating clear water and only slight to moderate contamination by 
municipal sewage.  An interesting phenomenon was the presence of heavy metals.  
There was no explanation as to the source of these contaminants.  The Department 
of Natural Resources at the 17 Mile Road Bridge over the Rogue River recorded a 
temperature of 79°F in the summer of 1971, five miles south of the Newaygo 
County line in Kent County.  The instantaneous lethal temperature for brown trout 
is 81°F (27.2°C).  This reading suggests that temperature has for many years been 
a factor for the survival of the trout species in the Rogue River.  See Table 18 
below for a replication of the known fishery values of major tributaries in 1975 
(United States Department of Agriculture, 1975). 
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TABLE 18  KNOWN FISHERY VALUES OF MAJOR TRIBUTARIES  
Tributary Fishery Value 
Hickory Creek Second quality warm water tributary (contain significant 
populations of warm water fish, game fish limited because 
of factors such as pollution, competition, or inadequate 
natural reproduction), brush covered with sandy bottom.  
Agricultural ditching in upper reaches has considerably 
degraded quality. 
Hilbrand Drain Second quality warm water tributary. 
 
Spring Creek Second quality cold water stream (contain significant trout 
or salmon populations, but these populations appreciably 
limited by factors such as inadequate reproduction, 
competition, siltation, or pollution) with sandy/peaty 
bottom.  Above 20 Mile Road excellent brook trout 
population, below spring lake natural reproductive brown 
trout population.  Agricultural practices degrade quality. 
Ball Creek Second quality warm water tributary degraded by drainage 
and cultivation to the streambank. 
Nash Creek Second quality warm water tributary. 
Cedar Creek Top quality trout tributary (contain good self-sustaining 
trout or salmon populations).  Agricultural practices in 
headwaters degrade stream quality considerably. 
Little Cedar 
Creek 
Top quality cold water tributary. 
Stegman Creek First quality cold water tributary containing self-sustaining 
brown and brook trout. 
White Creek Warm water tributary with high silt load. 
Walter Creek Warm water tributary. 
Freska Lake 
Outlet 
Second quality warm water tributary. 
Barclay Creek First quality cold water tributary containing self-sustaining 
brook trout 
 
 
Grand Valley State University Studies 
 
In 1995, Grand Valley State University studied water quality and aquatic habitat 
for four of the main tributaries to the Rogue River. Those tributaries included 
Stegman, Shaw, Rum, and Cedar Creeks.  According to the GVSU report on 
Stegman Creek and Rum Creek, the water quality and aquatic habitat of these 
creeks were good to excellent, supported a viable trout population, and had 
macroinvertebrate taxa indicative of high water quality.  The water quality and 
aquatic habitat of Shaw and Cedar Creeks were generally good and supported a 
viable trout population.  In each of the studies, nonpoint source pollution was 
thought to threaten the water quality.  The most significant of the nonpoint source 
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pollutants were increased amounts of silt and sand sediments in the stream 
channel.  Poorly designed, improperly constructed, and inadequately maintained 
road/stream crossings contributed to erosion and sedimentation at several sites.  
Siltation and lack of woody debris had contributed to the loss of habitat and 
fishery food sources.  The greatest potential threat to the watershed was 
anticipated land use change and development.  Such changes typically result in an 
increase in sedimentation and degradation of the benthos from stormwater runoff.  
The reports stated that the expected increase in population by the year 2020 for 
Stegman, Shaw, Rum, and Cedar Creek Watersheds would be 83%, 122%, 98%, 
and 168%, respectively. 
 
Monitoring Locations 
 
Throughout the summer of May 1999 through August 1999, Project Biologist – 
Mark Luttenton, Ph.D. with assistance from students, collected data at 20 
different field sites within the Rogue River Watershed.  Listed in order of north to 
south along the Rogue River, the field sites included sites: R1-R14 (Rogue River), 
S1-S2 (Stegman Creek), D1-D2 (Duke Creek), and C1-C2 (Cedar Creek).  An 
extensive macroinvertebrate analyses was performed for ten different field 
locations.  Air temperature data was recorded at Schultz Road off of Alpine 
Avenue while stream temperatures were collected at nine of the other field sites 
and are included in Table 19.  Stream velocity measurements were made at nine 
different locations.  Extensive fish shocking and record keeping also took place at 
thirteen locations.  Location, species of fish, length, and the existence of clipped 
fins were recorded for all fish netted during electroshocking. 
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TABLE 19  FIELD SITES (R = ROGUE, S = STEGMAN, D = DUKE, C = CEDAR) 
(ORDER IS ARRANGED FROM NORTH TO SOUTH) 
NO. LOCATION FISH 
SHOCKING 
STREAM 
VELOCITY 
TEMPERA-
TURE 
MACRO-
INVERTE-
BRATES 
R1 22 Mile Rd.  X   
R2 20 Mile Rd. X   X 
R3 State Game 
Area 
 X X  
R4 18 Mile Afton  X X X 
R5 Indian Lakes X X  X 
R6 11 Mile 
Grange 
X    
R7 Frisk 12 Mile  X X X 
R8 Edgerton X    
R9 N-bound US 
131 
X    
R10 Rockford 
Camp 
X  X  
R11 12 Mile 
Summit 
X X X X 
R12 N. Rockford   X  
R13 Jericho Road    X 
R14 Childsdale 
Road 
   X 
S1 Port Hollow X X X  
S2 Mouth, Rogue X   X 
D1 Duke 18 Mile X    
D2 Duke 
Division 
X X X X 
C1 Cedar 15 Mile X    
C2 Mouth, Rogue X X X X 
 
Note:  “X” indicates those monitoring parameters investigated at each location 
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Fish Shocking 
 
The Rogue River Watershed is an atypical watershed with warm headwaters that 
require almost the entire length to lower the temperature to support cold water 
fisheries.  The sediment at the headwaters is comprised of silty sands and muck 
that forms a sinuous low land area.  Whereas, the lower portion of the watershed 
contains courser grained sediment or gravel. Along with sediment variations, the 
fish population goes from warm water species north of Sparta to cool-cold water 
species south of Sparta.  During the summer of 1999, the nine sampling locations 
throughout the watershed granted a statistically valid survey of fish populations in 
cold and warm water (Figure 19).  The tables below indicate where the sampling 
locations were, whether it was cold, transition, or warm water, the type of fish that 
were found, and the total number of specimens collected for both the cold and 
warm water fisheries. 
 
From the values obtained, the percentage of warm, transition, and cold water 
species were calculated for each site.  Table 24 illustrates the relationship between 
the percentage of fish species and the temperature of the river or creek.  
Following north to south, the percentage of cold water species increases, while the 
percentage of warm water species decreases.  However, there is an anomaly that 
occurs in the data at R5, with an increase in the cold water fish population.  This 
was due to the high amount of sculpin in the area verses the number of other fish 
found.  The transition zone is located from R6 to R8, and R9, with the percentage 
of cold water fish species ranging from 11.1%, 13.5%, and 30.3%, respectively.  
Whereas, the percentage of fish in the smaller creeks (Stegman, Duke, Cedar) are 
relatively close, with an increase in cold water fish.  These creeks are fed by cold 
groundwater, which supports the cold water fishery. 
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TABLES 20-21  COLD, TRANSITION, AND WARM WATER SPECIES AT EACH 
LOCATION FOR THE ROGUE RIVER AND STEGMAN CREEK 
Temp. Type Of Fish    Rogue  Temp. Type Of Fish Stegman 
  R2 R5 R6 R8 R9 R10 R11    S1 S2 
warm Green Sunfish 3 0 1 0 0 0 0  warm Green Sunfish 0 0 
 Pumkinseed 1 0 0 0 0 0 0   Pumkinseed 0 0 
 Bluegill 8 1 1 3 1 1 2   Bluegill 1 0 
 Rockbass 0 0 2 4 5 1 0   Rockbass 0 0 
 Largemouth 
Bass 
0 0 1 0 2 0 0   Largemouth Bass 0 0 
 Pickerel 5 2 1 0 1 0 0   Pickerel 0 0 
 Northern Pike 0 0 2 0 1 0 0   Northern Pike 0 0 
 Central 
Mudminnow 
6 2 0 0 1 0 0   Central 
Mudminnow 
0 1 
warm / 
cold 
Creek Chub 0 0 20 0 33 23 18  warm / 
cold 
Creek Chub 0 0 
 Burbot 0 1 16 6 8 5 0   Burbot 0 0 
 Suckers 2 2 10 1 4 80 14   Suckers 1 1 
 Northern Hog 
Sucker 
0 0 2 0 0 2 0   Northern Hog 
Sucker 
0 0 
 Rainbow 
Darter 
0 0 5 3 1 5 0   Rainbow Darter 0 0 
 Johnny Darter 7 1 8 15 0 4 3   Johnny Darter 0 0 
 Blacksided 
Darter 
0 0 11 0 12 9 0   Blacksided Darter 0 0 
cold Blacknose 
Dace 
0 0 0 0 0 5 8  cold Blacknose Dace 0 0 
 Sculpin 0 6 1 0 0 16 5   Sculpin 20 14 
 Brown Trout  0 0 9 3 30 75 38   Brown Trout  143 71 
 Rainbow Trout 0 0 0 2 0 0 1   Rainbow Trout  0 2 
 Brook Trout  0 0 0 0 0 0 0   Brook Trout  0 0 
 total 32 15 90 37 99 226 89   total 165 89 
 warm 23 5 8 7 11 2 2   warm 1 1 
 warm/cold 9 4 72 25 58 128 35   warm/cold 1 1 
 cold 0 6 10 5 30 96 52   cold 163 87 
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TABLES 22-23  COLD, TRANSITION, AND WARM WATER SPECIES AT EACH 
LOCATION FOR DUKE AND CEDAR CREEK 
Temp. Type of Fish  Duke Temp. Type of Fish  Cedar
  D1 D2    C1 C2 
warm Green Sunfish 0 0  warm Green Sunfish 0 0 
 Pumkinseed 0 0   Pumkinseed 0 0 
 Bluegill 0 1   Bluegill 0 0 
 Rockbass 0 0   Rockbass 0 0 
 Largemouth Bass 0 0   Largemouth Bass 0 0 
 Pickerel 0 0   Pickerel 0 0 
 Northern Pike 0 0   Northern Pike 0 0 
 Central Mudminnow 0 0   Central Mudminnow 0 0 
warm / 
cold 
Creek Chub 16 5  warm / 
cold 
Creek Chub 0 12 
 Burbot 0 0   Burbot 0 6 
 Suckers 7 0   Suckers 12 11 
 Northern Hog Sucker 0 0   Northern Hog Sucker 0 3 
 Rainbow Darter 0 0   Rainbow Darter 0 1 
 Johnny Darter 1 0   Johnny Darter 0 1 
 Blacksided Darter 0 0   Blacksided Darter 0 0 
cold Blacknose Dace 7 3  cold Blacknose Dace 0 10 
 Sculpin 7 8   Sculpin 0 3 
 Brown Trout  8 0   Brown Trout  32 57 
 Rainbow Trout  0 0   Rainbow Trout  0 1 
 Brook Trout  0 0   Brook Trout  23 1 
 total 46 17   total 67 106 
 warm 0 1   warm 0 0 
 warm/cold 24 5   warm/cold 12 34 
 cold 22 11   cold 55 72 
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TABLE 24  PERCENTAGE OF FISH POPULATION IN DIFFERENT TEMPERATURE 
REGIMES IN THE ROGUE RIVER WATERSHED 
Total 
(# of 
fish) 
Warm 
(# of 
fish) 
Warm/cold 
(# of fish) 
Cold 
(# of 
fish) 
Warm 
(%) 
Warm/cold 
(%) 
Cold 
(%) 
Rogue        
R2 32 23 9 0 71.88% 28.13% 0.00% 
R5 15 5 4 6 33.33% 26.67% 40.00% 
R6 90 8 72 10 8.89% 80.00% 11.11% 
R8 37 7 25 5 18.92% 67.57% 13.51% 
R9 99 11 58 30 11.11% 58.59% 30.30% 
R10 226 2 128 96 0.88% 56.64% 42.48% 
R11 89 2 35 52 2.25% 39.33% 58.43% 
Stegman        
S1 165 1 1 163 0.61% 0.61% 98.79% 
S2 89 1 1 87 1.12% 1.12% 97.75% 
Duke        
D1 46 0 24 22 0.00% 52.17% 47.83% 
D2 17 1 5 11 5.88% 29.41% 64.71% 
Cedar        
C1 67 0 12 55 0.00% 17.91% 82.09% 
C2 106 0 34 72 0.00% 32.08% 67.92% 
 
 
Stream Discharge And Temperature Measurements 
 
The Rogue River fits the temperature profile of many streams considered to be on 
the boundary between cooler northern and warmer southern Michigan streams.  In 
general, these streams will be warmer upstream due to their origins in large marsh 
areas that allow for warming.  These streams will become cooler downstream due 
to down cutting through glacial moraines.  Down cutting increases the slope of a 
river and increases the amount of groundwater infiltration.  The Rogue River 
follows this pattern with evidence of down-cutting beginning near U.S. 131 and 
continuing to the mouth at the Grand River. 
 
The temperature of the river during the period of lowest flow, usually in July, 
provides an additional method to determine the suitability of a stream to support 
various fish communities.  The July mean daily temperature and average daily 
temperature fluctuation for the Rogue River were recorded (Figure 20).  The 
Rogue River at 12 mile and Friske had a daily mean temperature of 71.19°F 
 (21.77°C) and an average weekly fluctuation of 3.17°F (1.76°C).  In contrast, Stegman Creek
had a mean July temperature of 58.35°F (14.64°C) and a weekly temperature range of 7.29°F
(4.05°C).  The July mean temperature at 12 mile and Friske site is just outside of the range
considered cool enough to support trout, however, weekly variation is extremely low and may
partially compensate for the slightly warmer average values.  July mean temperatures in Stegman
Creek are well within the range to support trout. This data can be seen plotted in Figure 22.
The relationship between average August flow rates and the size of the catchment areas also
provide useful values for assessing the condition of stream systems.  Figure 23 portrays this
relationship for the field sites sampled during this past season’s fieldwork (Figure 21).
According to Figure 23, Stegman Creek has the highest discharge to catchment ratio.  This
indicates that Stegman receives comparatively large volumes of groundwater relative to the size
of the catchment.  All of the sampling stations on the Rogue River cluster together and values
indicate that the Rogue receives relatively lower volumes of groundwater per catchment area.
Stegman Creek is within the range of values indicative of trout streams in Michigan whereas the
sites on the Rogue River are relatively close to the values indicative of streams that support
brown trout populations (Seelbach, 1997).  Although the overall Rogue River Thermal
Classification lies outside of the values indicative of trout streams, trout communities are present
in the Rogue.  The input of cold groundwater from the southern tributaries, particularly Stegman
and Cedar Creek, allows for the survival of trout populations in the Rogue River.
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Rogue River Thermal Classification
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FIGURE 22  JULY MEAN TEMPERATURE FOR STEGMAN CREEK AND THE 
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FIGURE 23  DISCHARGE VERSES CATCHMENT AREA 
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Macroinvertebrates 
 
An analysis of invertebrate samples was completed in August 1999 (Figure 24).  
According to the macroinvertebrates study, the headwaters of the Rogue River 
Watershed are impacted and show little biodiversity.  The biodiversity gradually 
improves further downstream. 
 
Although biodiversity varies within the stream, the macroinvertebrates found 
indicate good stream quality (Appendix B).  Macroinvertebrates within the 
Trichoptera order (caddisflies), which were found at each sample site, are very 
important food sources for fish populations, and are intolerant of pollution.  
Samples taken at each station also showed the presence of the macroinvertebrates 
within the Plecoptera order (stoneflies).  Similar to that of the Trichoptera order, 
the Plecoptera macroinvertebrates provide food for fish populations and are 
important for stream monitoring due to their intolerance of low dissolved oxygen 
levels (Wiley, 1997). 
 
Present Studies 
 
The West Michigan Environmental Action Council has received funding to 
perform biological monitoring on the streams of Kent County.  Included in this 
Kent County Stream Search Project are monitoring locations in the Rogue River 
Watershed (Figure 24).  The Michigan State University Extension, Department of 
Environmental Quality, and West Michigan Environmental Action Council 
provides training for individuals interested in leading volunteer monitoring 
groups.  Volunteers collect stream habitat information (riparian vegetation, bank 
erosion, substrate embeddedness, surrounding land use) and benthic 
macroinvertebrate numbers and diversity.  A Volunteer Stream Survey Form 
provided by the Department of Environmental Quality is used to record this data 
(Appendix C). 
 
Volunteers sampled six of the eight monitoring sites during the month of May 
2000 (Appendix D).  A second volunteer monitoring day is scheduled for fall 
2000.  Two volunteer monitoring days will be held every year, one in the spring 
and one in the fall.  As more individuals participate in the leadership workshop 
and the Stream Search Project, the number of sampling sites in the Rogue River 
Watershed will broaden. 
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4-6  FINAL WATER QUALITY STATEMENT 
 
Known Pollutants 
 
Results from the fieldwork performed by Grand Valley State University indicate 
that the Rogue River Watershed is currently meeting its cold water and warm 
water fishery designated uses; however, these fisheries are currently being 
threatened due to excessive sedimentation and increased temperature loadings.  
Both of these pollutants result from stormwater runoff that follows urban 
development. 
 
Sediment 
 
Sediment has been identified as the primary pollutant based on field inspections 
and inventories conducted throughout the watershed.  Significant known sources of 
sediment include streambank erosion, road/stream crossings, agricultural cropland 
runoff, and construction areas.  As development increases, the likelihood of 
sediment coming from stormwater runoff also increases.  Best Management 
Practices and watershed management information and education activities will be 
needed to reduce this known pollutant. 
 
Action Items:   
1. Educate decision-makers by presenting the causes of water quality impacts 
and actions needed to minimize these impacts to the relevant planning 
commissions and township boards. 
2. Promote the implementation of model ordinances that will control 
stormwater runoff in Rogue River Watershed townships. 
3. Develop guidelines and informational tools for developers designed to 
control erosion and sediment at construction sites. 
4. Install and maintain a system of Best Management Practices to control 
stormwater runoff from areas in which development is occurring. 
5. Motivate farmers to adopt Best Management Practices on their property by 
development and distribution of awards to farmers. 
6. Install and maintain a system of Best Management Practices on eroding 
streambanks. 
7. Work with the respective county road commissions to repair road/stream 
crossings that contribute sediment directly to surface waters. 
8. Install and maintain a system of Best Management Practices needed to 
reduce wind and water erosion from agricultural croplands. 
 
Thermal Pollution 
 
Thermal pollution has been identified as a secondary pollutant due to the fragile 
nature of the Rogue River during the warm summer months.  The lack of 
streamside canopy is a known source of thermal pollution.  Water withdrawals, 
water inputs from an extensive drainage network, and stormwater are suspected 
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thermal pollutants.  Stormwater is a suspected pollutant that can have a large 
impact on the watershed.  A slight increased loading of warm stormwater runoff 
with a decrease in the amount of groundwater infiltration will adversely affect the 
cold water trout fishery designated use. 
 
Action Items:   
1. Promote the implementation of model ordinances that will control 
stormwater runoff in Rogue River Watershed townships. 
2. Install and maintain a system of Best Management Practices to control 
stormwater runoff from developing areas and encourage designs which 
allow for infiltration.   
3. Develop informational tools to distribute to riparian landowners about the 
water quality benefits of riparian vegetation. 
4. Motivate riparian landowners to maintain riparian vegetation along the 
river through incentives such as recognition and awards.  
5. Install and maintain a system of Best Management Practices needed to 
shade the watercourse and reduce the water temperatures. 
6. Install and maintain a system of Best Management Practices needed to 
manage and control water withdrawals from the Rogue River Watershed.  
  
 
Suspected Pollutants 
 
Nutrients 
 
Nutrients are a suspected pollutant of concern for the cold water fishery and the 
warm water fishery. Suspected sources of this pollutant in the Rogue River 
Watershed are animal waste runoff, commercial fertilizer use, and stormwater 
runoff.  A potential source of nutrient enrichment in the Rogue River Watershed 
is septic systems.  Nutrients have been classified as a suspected pollutant in the 
watershed through Stream Watershed Crossing Survey Procedures that were 
performed during the months of June and July 2000 with the assistance of MDEQ 
staff.  The presence of algal blooms suggested that nutrients were present, but no 
further studies have been done to classify this pollutant as a known pollutant in 
the watershed.  If funding is made available to continue the Rogue River 
Watershed Project, future studies focusing on this suspected pollutant will be 
performed. 
 
Microorganisms 
 
Microorganisms are a suspected pollutant affecting the partial body contact and 
total body contact recreation designated uses.  Potential sources of this pollutant 
are wastewater treatment plants, animal waste runoff, and septic systems.  The 
Kent County Health Department started a “Kent County Surface Water Quality 
Monitoring Program” in 1989 to monitor bacteriologic quality of water (Kent 
County Health Department, 1994).  Since 1989, the Kent County Health 
 71 
Department has monitored E. coli in the Rogue River between the months of 
April and October.  The health department currently monitors four different 
locations on the Rogue River (Appendix E).  The Rogue River meets the partial 
body contact designated use (1000 E. coli per 100 ML), but does not meet the 
total body contact recreation use (130 E. coli per 100 ML) (Kent County Health 
Department, 1994).  The Rogue River Watershed Project has not done studies on 
E. coli and fecal coliform counts.  Future studies are anticipated if funding is 
made available to the Rogue River Watershed Project. 
 
 
4-7  DESIRED USES IN THE ROGUE RIVER WATERSHED 
 
The Rogue River Watershed is used for many recreational purposes such as 
fishing, hiking, biking, canoeing, and bird watching.  The Rogue River Watershed 
not only meets the Michigan Water Quality Standard designated uses, but also the 
above desired uses.  The Rogue River Watershed Plan has identified projects that 
will enhance these desired uses. 
 
Action Items:   
- Develop a nature/fisherman boardwalk along the Rogue River 
between Jericho Avenue and Childsdale Avenue.  This boardwalk 
would allow for public access to the river while having a low 
impact on riparian vegetation and groundwater seeps. 
- Acquire land around the Rogue River and the tributaries to 
establish park areas that will be available to the public for fishing, 
hiking, camping, etc.  This land will protect and preserve riparian 
habitat around the watershed. 
- Retain and protect a natural buffer along the creek corridors 
throughout the entire watershed. 
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PART 5 CRITICAL AREAS IN 
THE ROGUE RIVER 
WATERSHED 
5-1  DESIGNATED USES 
 
The Rogue River Watershed has four designated uses.  The first designated use is 
the cold water trout fishery located throughout the southern half of the Rogue 
River Watershed.  The second designated use is the warm water fishery located 
throughout the northern half of the Rogue River Watershed.  Along with the 
fishery designated uses come the third and fourth designated uses of partial body 
contact and full body contact. 
 
By identifying critical areas in the Rogue River Watershed, we are attempting to 
locate areas that threaten these designated uses.  The greatest threat to the Rogue 
River Watershed is increased residential and commercial development.  
Development affects water quality by creating more stormwater runoff and 
increasing the transport of sediments, resulting in warmer streams and a loss of 
biodiversity.  Three different factors contributing to the potential for water quality 
degradation were mapped using a geographic information system (GIS).  Areas of 
high development potential, high erosion potential, and high groundwater 
vulnerability were identified relative to their location within the cold water or 
warm water portions of the Rogue River Watershed (Figure 25). 
 
 
5-2  CRITICAL AREA PARAMETERS 
 
High Development Potential 
 
The intensity of development can be referred to as the amount of land surface that 
is impervious (Center For Watershed Protection, 1998).  The parameter used to 
determine high development potential was the location of existing and proposed 
water and sewer districts (Figure 26).  Most large-scale residential and 
commercial developments, which have the greatest potential to adversely impact 
water quality, require the presence of a water/sewer district (Master Plan For 
Metropolitan Water and Sewer Services, 1992).  Residential developments 
requiring septic tanks also impact water quality.  However, such developments do 
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not involve great changes in the degree of impervious surfaces, which contribute 
to stormwater runoff and the accumulation of nutrients and other pollutants into 
the water body.  Therefore, in this study we have chosen to consider areas of high 
development potential limited to areas where the infrastructure for municipal 
water and sewer is existing or planned. 
 
High Erosion Potential 
 
The parameter used to determine high erosion potential is the K-factor (Figure 
27).  The K-factor quantifies the degree of sheet and rill erosion for a certain soil.  
Soils with K-factors greater than 0.28 are considered highly erosive (United States 
Department of Agriculture, 1986). 
 
High Groundwater Vulnerability 
 
Two parameters were used to determine high groundwater vulnerability.  The first 
factor was the type of hydrologic soil group (Figure 4).  Soils that fall into the 
hydrologic soil group A infiltrate water rapidly.  In general, water that falls on an 
area of hydrologic soil group A does not pond there long, it rapidly percolates 
through the soil and into the groundwater.  While rapid percolation reduces 
flooding, it is also problematic with regard to potential pollutant spills. 
 
The second factor used to identify high groundwater vulnerability is the distance 
the groundwater table is from the ground surface. All perched and apparent 
aquifers throughout the Rogue River Watershed were mapped (Figure 28).  A 
perched aquifer is a confined aquifer located within 6 feet of the ground surface.  
An apparent aquifer is an unconfined aquifer located within 6 feet of the ground 
surface (United States Department of Agriculture, 1986).  Generally, these 
aquifers are the sources for cold groundwater to nearby surface waters.  Areas that 
have both hydrologic soil group A and a high water table were considered areas of 
high groundwater vulnerability. 
 
Cold Water Location 
 
The cold water portion of the Rogue River Watershed that is located the furthest 
downstream is the most susceptible to changes (Figure 7).  By monitoring the 
health of the cold water fishery, we have a good indication of how well we are 
taking care of the entire river system.  The cold water fishery is supported by cool 
seeps of groundwater. 
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5-3  CRITICAL AREA CATEGORIES 
 
The first and most critical area is within the cold water portion of the watershed 
where the potential for development is high and the groundwater vulnerability is 
high.  It is very important that areas with high groundwater vulnerability are not 
completely paved over with impervious surfaces during phases of increased 
development. 
 
The second category of critical areas is within the cold water portion of the 
watershed where the potential for development is not high, yet the groundwater 
vulnerability is high.  These areas should be preserved because they are possible 
recharge zones, or perhaps encourage legislation that indicates these areas as 
places amenable for infiltration basins in the future. 
 
The next critical area is within the cold water portion of the watershed where the 
potential for erosion is high and development is likely.  In these areas, strong soil 
erosion sediment control procedures must be enforced to prevent sedimentation in 
the cold water fishery.  Soil erosion sedimentation control ordinances and 
oversight of new development should include adequately installed and maintained 
silt fences, rapidly seeding excavated areas, and other appropriate Best 
Management Practices to control soil erosion. 
 
The fourth critical area is within the cold water portion of the watershed where the 
development potential is low, yet the potential for soil erosion is high.  In these 
areas other actions contributing to soil erosion should be monitored, such as 
certain agricultural practices and recreational activities. 
 
The last critical area is within the warm water portion of the watershed where the 
potential for soil erosion is high.  The influx of groundwater to the surface waters 
is very low within the warm water portion of the Rogue River Watershed.  
Therefore, no critical areas associated with high groundwater vulnerability are 
mapped.  However, the soil erodability is high throughout the warm water fishery. 
 
Once the critical areas were categorized, a “Critical Areas Map” for the Rogue 
River Watershed was created.  This map enabled AWRI to spatially see 
geographic areas of the watershed that are contributing or could potentially 
contribute pollution into the stream system, or an area that could significantly 
impact important groundwater resources if disturbed. 
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5-4  INVENTORY OF SOURCES WITHIN THE CRITICAL 
AREAS 
 
The critical areas defined by GIS data in the Rogue River Watershed represent 
where problems are possibly occurring and where problems are likely to occur if 
development and other land use activities are not executed in an environmentally 
sound manner.  To verify areas that are possibly contributing pollutants to the 
watershed, a Stream Crossing Watershed Survey Procedure was done (Appendix 
F).  One hundred forty seven stream crossing sites were inventoried during the 
months of June and July 2000 in the Rogue River Watershed by the Project 
Manager, MDEQ staff, and Grand Valley State University students.  The Stream 
Crossing Watershed Survey enabled quick and consistent data to be gathered 
about water quality and possible sources of pollution. 
 
Another method used to inventory critical areas was using a map atlas developed 
by GIS specialist Rod Denning for West Michigan Trout Unlimited that identifies 
vegetation gaps in the Rogue River Watershed. Reports from the project biologist 
regarding the past seasons fieldwork was also used to identify sources of pollution 
in the watershed.  Combining all of these inventory methods encompasses both 
proactive and existing land use activities. 
 
The various types of inventories previously listed for the Rogue River Watershed 
enable nonpoint source pollutants affecting the Rogue River Watershed 
designated uses to be identified, impacts of the pollutants to be classified, and the 
source of the pollutants to be determined.  Using this data, sites of water quality 
threats and impairments in the watershed can be named.  Identification of these 
sites enables areas in the watershed to be prioritized for future consideration of 
Best Management Practices and information and education efforts. 
 
 
5-5  WATER QUALITY THREATS AND IMPAIRMENTS 
 
Areas in the watershed were ranked and categorized as being water quality 
impairments or threats to the water quality in the Rogue River Watershed (Figure 
29).  This was based on the amount of nonpoint source pollution these areas were 
contributing to the watershed.  To identify severe, moderate, and minimal sources 
of nonpoint source pollution the following methods were used: development of 
the critical areas map, subbasin ranking, Stream Crossing Watershed Survey 
Procedures (SCWSP), identification of vegetation gaps through aerial photos and 
site visits, fieldwork from the Project Biologist, and the MDEQ 303(d) list 
(TMDL list).  Table 25 identifies threatened and impaired sites in the Rogue River 
Watershed. 
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TABLE 25  SITES THAT WERE IDENTIFIED AS WATER QUALITY IMPAIRMENTS 
OR THREATS IN THE ROGUE RIVER WATERSHED 
Ranking Location Impaired Threatened Inventory 
1 Stegman/Becker Subbasin 
Shaner Avenue 
X  TMDL, SCWSP – road runoff, 
subbasin rank #2 
2 Stegman/Becker Subbasin 
Tefft Avenue 
X  TMDL, SCWSP – road runoff, 
subbasin rank #2 
3 Shaw/Rum/Barkley 
North of Childsdale 
Avenue 
South of Childsdale 
Avenue 
X  Site visit by project biologist & 
project manager – streambank erosion 
& revegetation, subbasin rank #5 
4 Shaw/Rum/Barkley 
River Street 
X  Critical area #3, site visit by MDEQ 
staff, City of Rockford, project 
manager, & landowners, subbasin 
rank #5 
5 Cedar Creek Subbasin 
Algoma Avenue  
12 Mile Road 
X  Critical Area # 4, SCWSP – removal 
of riparian vegetation, subbasin rank 
#1 
6 Upper Rogue Subbasin 
128th Street 
X  SCWSP – culvert construction, 
subbasin rank #12, critical area #5 
7 Cedar Creek Subbasin 
15 Mile Road 
 X SCWSP – crop related sources, 
critical area #4, subbasin rank #1 
8 Ball Creek Subbasin 
17 Mile Road  
 Rusco Street 
 X SCWSP –crop related sources, 
TMDL, subbasin rank #7 
9 Stegman/Becker Creek 
Subbasin 
Rector Street 
 X SCWSP – removal riparian 
vegetation, TMDL, critical area #1, 
subbasin rank #2 
10 Cedar Creek Subbasin 
12 Mile and Summit, 
Northland Avenue, 17 Mile 
Road 
 X SCWSP – removal riparian 
vegetation, subbasin rank #1 
11 Cedar Creek Subbasin 
Algoma Avenue and 15 
Mile 
 X SCWSP – crop related sources, 
critical area #4, subbasin rank #1 
12 Shaw/Rum/Barkley 
Subbasin 
Rum Creek 
Kies Street 
 X SCWSP – removal riparian 
vegetation, critical area #3, subbasin 
rank #5 
13 Shaw/Rum/Barkley 
Subbasin 
Shaw Creek 
Wolverine Boulevard 
 X SCWSP – grazing related sources, 
subbasin rank #5 
14 Nash Creek Subbasin 
Fruit Ridge North of 13 
Mile Road Fruit Ridge 
South of 14 Mile Road 
Peach Ridge and 11 Mile 
Road 
O’Connor Street 
 X SCWSP –crop related sources, 
critical area #5, subbasin rank #4 
15 Duke/White Creek 
Subbasin 
Duke Creek 
Cedar Springs Avenue 
 X SCWSP – crop related sources, 
TMDL, subbasin rank #3 
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TABLE 25  SITES THAT WERE IDENTIFIED AS WATER QUALITY IMPAIRMENTS 
OR THREATS IN THE ROGUE RIVER WATERSHED (CONTINUED) 
Ranking Location Impaired Threatened Inventory 
16 Stegman/Becker Creek 
Subbasin 
Stegman Creek 
White Creek and 13 Mile 
Road 
 X SCWSP – removal of riparian 
vegetation, TMDL, critical area #1, 
subbasin rank #2 
17 Nash Creek 
Peach Ridge North of 12 
Mile Road 
 X SCWSP – culvert construction, 
subbasin rank #4 
18 Upper Rogue Subbasin  X SCWSP – crop related sources, 
subbasin rank #12 
19 Ransom Creek Subbasin  X SCWSP – crop related sources, 
subbasin rank #10 
20 Ransom Creek Subbasin 
Locust Avenue 
 X SCWSP – grazing related sources, 
subbasin rank #10 
21 Duke/White Creek 
Subbasin 
Egner Road 
 X SCWSP – grazing related sources, 
TMDL, subbasin rank #3 
22 Shaw/Rum/Barkley Creek 
Subbasin 
10 Mile Road – Rum Creek 
Courtland Drive – Shaw 
Creek 
 X SCWSP – removal of riparian 
vegetation, subbasin rank #5 
23 Spring/Walter Creek 
Subbasin 
Walter Creek 
Fruit Ridge Avenue 
 X SCWSP – crop related sources, 
critical area #5, subbasin rank #9 
24 Spring/Walter Creek 
Subbasin 
Spring Creek 
Trenton Avenue 
 X SCWSP – grazing related sources, 
subbasin #9 
25 Cedar Creek Subbasin 
Ritchie Avenue South of 
Becker Road 
 X SCWSP – crop related sources, 
critical area #5, subbasin rank #1 
26  Cedar Creek Subbasin 
Little Cedar Creek 
Indian Lakes Road 
 X SCWSP – culvert construction, 
subbasin rank #1 
 
27 Duke/Forest/Frost Subbasin 
Frost Creek 
20 Mile Road 
 X SCWSP – grazing related sources, 
subbasin #6 
28 Duke/Forest/Frost 
Duke Creek 
17 Mile Road 
 X SCWSP – removal of riparian 
vegetation, TMDL, subbasin #6 
29 Stegman/Becker Subbasin 
Stout Avenue 
 X SCWSP – golf course, TMDL, 
subbasin rank #2 
30 Lower Rogue Subbasin 
Nestor Avenue 
 X SCWSP- does not meet total body 
contact requirements, subbasin 
rank #3 
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PART 6 WATER QUALITY 
GOALS IN THE ROGUE 
RIVER WATERSHED 
6-1  GOALS OF THE ROGUE RIVER WATERSHED 
 
The goal of the Rogue River Watershed Project is to improve and protect the 
Rogue River Watershed designated uses.  Total body contact is a designated use 
that is impaired in the Rogue River Watershed.  Partial body contact recreation is 
a designated use that needs to be protected.  Further studies will be performed to 
identify the sources of the microorganisms that are affecting these designated 
uses.  Once the sources of E. coli and fecal coliform are identified, the goal of the 
project is to reduce the negative impact that microorganisms can have on human 
health. 
 
The cold water fishery and warm water fishery are designated uses that are being 
threatened by known pollutants.  The Rogue River Watershed Project goal is to 
reduce the negative impact that sediment has on both the warm water fishery and 
the cold water fishery.  Temperature is another pollutant that is being addressed in 
the cold water fishery.  The watershed goal is to reduce the negative impacts 
temperature can have on aquatic organisms. 
 
The greatest potential threat to the Rogue River Watershed is land use change and 
development.  Pollutants resulting from these changes, such as sediment and 
thermal pollution, threaten the designated uses of the Rogue River Watershed.  
Watershed residents are concerned with increasing development pressure, 
pollution, and erosion in the watershed (Appendix G).  To tackle these problems 
residents suggested managing development and land use activities.  The concern 
was reiterated at the Rogue River Watershed “wrap-up” meeting held on October 
17, 2000 (Appendix H).  Concerns voiced by some of the individuals that 
attended the meeting were a future modular home development in the 
Stegman/Becker Creek subbasin and the degradation of an unnamed tributary in 
the City of Rockford that resulted from rural to urban land use change. 
 
The watershed goal of the Project Steering Committee is to maintain and improve 
water quality and environmental conditions by promoting sound land 
management decisions in the Rogue River Watershed.  The committee realizes 
that the Rogue River Watershed is a unique resource because it offers so many 
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recreational opportunities so close to a metropolitan area.  Through water quality 
assessment, public education, and information dissemination efforts, the 
committee strives to manage this pristine resource. 
 
 
6-2  SPECIFIC POLLUTANT REDUCTION GOALS 
 
The two known nonpoint source pollutants that threaten the water quality of the 
Rogue River Watershed are sediment and thermal pollution.  Reducing both of 
these pollutants will protect the cool-cold water and warm water fisheries from 
degradation.  Restoring existing areas of substantial erosion and sediment runoff 
and recreating natural riparian buffers can improve water quality in the Rogue 
River Watershed.  Based on the sites identified as water quality impairments and 
threats, the following Best Management Practices and information and education 
techniques are being proposed to control these nonpoint sources pollutants: 
 
Sedimentation 
 
1.  Educate decision-makers by presenting the causes of water quality impacts 
and actions needed to minimize these impacts to the relevant planning 
commissions and township boards 
2. Promote the implementation of model ordinances that will control 
stormwater runoff in Rogue River Watershed townships 
3. Develop guidelines and informational tools for developers to control 
erosion and sediment at construction sites 
4. Stream restoration project 
5. Repair nine road/stream crossings 
6. Repair 3,000 feet of streambank erosion 
7. Motivate farmers to adopt Best Management Practices on their property by 
development and distribution of awards to farmers 
8. Install 80 acres of filter strips 
9. Install 3,000 feet of fencing 
10. Plant 50 acres of cover and green manure crop 
 
Thermal Pollution 
 
1. Promote the implementation of model ordinances that will control 
stormwater runoff in Rogue River Watershed townships  
2. Develop informational tools to distribute to riparian landowners about the 
water quality benefits of riparian vegetation  
3. Motivate riparian landowners to maintain riparian vegetation along the 
river through incentives such as recognition and awards  
4. Plant 100 acres of riparian canopy cover 
5. Build a 100-foot boardwalk to protect existing groundwater seeps 
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PART 7 PROPOSED 
IMPLEMENTATION 
ACTIVITIES IN THE 
ROGUE RIVER 
WATERSHED 
7-1  TECHNICAL ASSISTANCE 
 
To carry out a large 319 project like the Rogue River Watershed, assistance is 
necessary.  Many agencies are involved in watershed management activities either 
through implementation of Best Management Practices or information and 
education activities.  The following organizations and agencies can provide 
technical assistance to residents and landowners, local township officials, 
businesses and organizations, and other interested parties: 
· Michigan Department of Environmental Quality 
· Michigan Department of Natural Resources 
· USDA Natural Resource Conservation Service 
· Timberland Resource Conservation & Development 
· County Conservation Districts 
· West Michigan Trout Unlimited 
· West Michigan Environmental Action Council 
· Grand Valley Metro Council 
· Grand Valley State University, Annis Water Resources Institute 
· Other Watershed Projects/Partnerships 
 
 
7-2  BEST MANAGEMENT PRACTICES 
 
Best Management Practices are any structural, vegetative or managerial practices 
used to protect and improve our surface water and groundwater (MDNR-SWQD, 
1993).  For Best Management Practices to be effective, the correct method, 
installation, and maintenance need to be considered for each site.  Addressing 
each of these factors will result in a conservation practice that can prevent or 
reduce nonpoint source pollution.  Below is a list of Best Management Practices 
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that may be used during implementation of the Rogue River Watershed project. 
The filter strip, recreation trail and walkway, stream channel stabilization, 
fencing, cover and green manure cover, and riparian buffer strip Best 
Management Practice definitions are from the Natural Resources Conservation 
Service Technical Guide, Section IV. 
 
Road/Stream Crossing Improvement 
 
The following Best Management Practices may be involved in repairing 
road/stream crossings at the intersection of Shaner Avenue and 13 Mile Road, 
Tefft Avenue and 13 Mile Road, and 128th Street: 
· replacing failing culverts with one box culvert 
· grading 
· tree removal 
· paving gravel roads 
· spillways 
· stone riprap and check dams 
· slope stabilization 
· installation and maintenance of temporary soil erosion controls 
 
Stream Restoration 
 
The following Best Management Practices may be involved in restoring the 
unnamed tributary in the City of Rockford to its natural flow: 
· clearing the work site (silt fence, clear vegetation, stabilize raw areas with 
seed and mulch) 
· restoring hydrologic integrity 
· on-stream sediment basins 
· streambank stabilization 
· stream reconstruction 
· trees, shrubs, and ground covers 
· removal of bridges and culverts from the stream 
 
Filter Strips 
A strip or area of vegetation for removing sediment, organic matter, and other 
pollutants from runoff water and wastewater. 
 
Recreation Trail And Walkway  
A pathway prepared especially for pedestrian, equestrian, and cycle travel. 
 
Stream Channel Stabilization 
Stabilizing the channel of a stream with suitable structures. 
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Fencing 
Enclosing or dividing an area of land with a suitable permanent structure that acts 
as a barrier to livestock, big game, or people. 
 
Cover and Green Manure Crop 
A crop of close-growing grasses, legumes, or small grain used primarily for 
seasonal protection and soil improvement.  It usually is grown for one year or less 
except where there is permanent cover as in orchards. 
 
Riparian Buffer Strips 
An area of trees, shrubs and other vegetation located in areas adjacent to and 
upgradient from water bodies. 
 
Table 26 lists the Best Management Practices proposed for the cool-cold water 
fishery and the warm water fishery.  Costs were estimated for each Best 
Management Practice and a total cost determined for all the proposed Best 
Management Practices in the watershed.  The total cost for the proposed Best 
Management Practices in the Rogue River Watershed is $1,022,600. 
 
  
TABLE 26  COST OF PROPOSED BEST MANAGEMENT PRACTICES  
Fishery 
Type 
Road/Stream 
Crossing 
Improvement 
(#) 
Stream 
Restoration 
(#) 
Filter 
Strips 
(acres) 
Recreation Trail 
& Walkway 
(feet) 
Stream Channel 
Stabilization 
(feet) 
Fencing 
(feet) 
Crop and Green 
Manure Cover 
(acres) 
Riparian 
Buffer 
Strips 
(acres) 
Cool – 
Cold 
Water 
6 1 20 100 3000 1000 50 100 
Warm 
Water 
3 0 60 0 0 2000 0 0 
Totals 9 1 80 100 2000 3000 50 100 
Estimated 
Costs 
$90/lf $44,200 $80/acre $50/lf $50/lf $2/lf $20/acre $1000/acre 
Total 
Costs 
$710,000 $44,200 $6,400 $5,000 $150,000 $6,000 $1,000 $100,000 
Total Cost for Proposed Best Management Practices                                                                                                                      $1,022,600 
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An Information And Education Strategy was developed to couple with the Best 
Management Practices (Appendix I).  This combination will strengthen the 
effectiveness of the Rogue River Watershed Plan. 
 
TABLE 27  COST OF PROPOSED INFORMATION AND EDUCATION ACTIVITIES 
Information And Education Task Products Cost 
General Brochure 2,000 copies $2,250 
Riffles and Runs 12 issues $7,500 
Watershed Slide Show 1 slide show $400 
Give-Aways Stickers, magnets, tote bags $2,830 
Watershed Placemat 5,000 copies $1,000 
Traveling Display 1 display $600 
Bear Creek Players 4 performances $39,000 
Watershed Fair 1 fair $600 
Watershed Atlas Calendar 1,000 calendars $9,000 
Stream Stewards  Monitoring $18,000 
Training Workshops 3 targeted training workshops $500 
Total Cost For Proposed                                                                              $81,680 
Information And Education Activities 
 
 
7-3  INFORMATION AND EDUCATION PROGRAM 
 
With the change in land use and increasing development pressure in the Rogue 
River Watershed, Best Management Practices need to be implemented in 
conjunction with an information and education strategy.  The consultant, Tetra 
Tech Inc. was hired to assist in the development of such a strategy.  With input 
from the Project Steering Committee, an Information And Education Strategy was 
designed specifically for the audiences and issues facing the Rogue River 
Watershed.  This strategy will enable the project manager and project partners to 
interact with the target audiences and start the cycle of awareness, education, and 
action.  
 
Focus groups, workshops, charrettes, and other types of interactive planning tools 
will be considered to get this cycle underway.  To get the target audiences 
involved in watershed activities and regional land use planning efforts, their 
values and concerns, enthusiasm for the project, and their level of understanding 
of watershed management issues must be determined.  Determining target 
audiences concerns will allow project brochures, web sites, newsletters, 
presentations, displays, watershed fairs, training workshops, and stream 
stewardship activities to become useful vehicles to address the issues threatening 
the Rogue River Watershed. 
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7-4  PUBLIC PARTICIPATION 
 
The Rogue River Watershed project has had a great deal of public input in the 
development of the plan.  The Rogue River Watershed Kick-Off event held 
during the month of February and the wrap-up meeting held in October 2000 
allowed the public a chance to voice their concerns about watershed issues.  The 
Riffles and Runs newsletter educates the public on the progress made on the 
project and how they can become involved.  The Rogue River Watershed project 
manager has collected public input at watershed events, through phone 
conversations with the public, and site visits with individuals in the watershed.  
The Rogue River Watershed steering committee has also played a crucial part in 
the development of the plan.  The steering committee meets every month to 
discuss progress made on the Rogue River Watershed project. 
 
For project sustainability after the plan is complete, support from partners and the 
public are necessary.  Informing the public about the watershed project is done 
through the Riffles and Runs newsletter, the Rogue River Watershed display, 
media coverage in local newspapers, television, and radio, Grand Valley State 
University publications, the Rogue River Watershed webpage, and through 
project partners media outlets.  The volunteer monitoring program, watershed 
clean-ups, and watershed workshops have given the public an opportunity to 
become involved in the Rogue River Watershed project effort.  Public comment 
and input will be collected through surveys that will be distributed at public 
meetings, watershed events, and mailed to individuals on the Rogue River 
Watershed mailing list. 
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PART 8 AGENCIES INVOLVED 
DURING 
IMPLEMENTATION  
KENT COUNTY DRAIN COMMISSIONER 
* Roger Laninga 
The Kent County Drain Commissioner will be working closely with AWRI in the 
information and education aspect of the project.  Stormwater runoff is becoming a 
concern for this county as more people are moving into this metropolitan area.  A 
model stormwater ordinance has been developed for Kent County.  This 
ordinance will be used to motivate townships in the Rogue River Watershed to 
adopt innovative land use approaches to reduce stormwater runoff. 
 
NEWAYGO COUNTY DRAIN COMMISSIONER 
* Cindy Sullivan 
In Newaygo County, there are a total of 36 miles of designated county drains.  
The function of a majority of these drains is to drain off the muckland farms.  The 
Newaygo County Drain Commissioner will collaborate with AWRI by working 
with muckland farmers to promote Best Management Practices for these drains.  
The Drain Commissioner will also work with the Newaygo County Road 
Commission to repair a failing culvert on Costen Drain on 128th Street. 
 
NEWAYGO COUNTY ROAD COMMISSION 
* Joe Kaltz 
* Gregory Scott 
The Newaygo County Road Commission has offered their support and assistance 
to the Rogue River Watershed Project.  The Newaygo County Road Commission 
is going to work with AWRI and the Newaygo County Drain Commissioner on 
repairing a serious road/stream crossing on Costen Drain at 128th Street.  The 
Road Commission is providing the design, construction engineering, removal, and 
replacement of the failing culverts at this site (Appendix J). 
 
LAND CONSERVANCY OF WEST MICHIGAN 
The Land Conservancy of West Michigan will assist AWRI with the information 
and education portion of the project.  The Land Conservancy of West Michigan 
will host a series of targeted workshops for riparian landowners.  These 
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workshops will help to secure vegetative buffers along the Rogue River and its 
tributaries. 
 
UNITED STATES DEPARTMENT OF AGRICULTURE 
Natural Resources Conservation Service 
* Steve Utic, Resource Conservationist 
The Natural Resources Conservation Service is a “Federal agency that works in 
partnership with the American people to conserve and sustain our natural 
resources.”  The agency will collaborate in the Rogue River Watershed through 
planning, implementing, and maintaining Best Management Practices.  NRCS 
will specifically assist the project by identifying cropland where conservation 
buffers are needed and getting farmers enrolled into the Conservation Reserve 
Program. 
 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 
Surface Water Quality Division 
* Janice Tompkins, Grand Rapids (District 9) 
The mission of the Michigan Department of Environmental Quality Surface 
Water Quality Division is to “protect and enhance the quality of the state’s 
surface waters for the benefit of present and future generations.”  Through 
appropriations from the United States Environmental Protection Agency the 
Department of Environmental Quality is able to fund water quality protection 
projects.  The Department of Environmental Quality administers and oversees 
these grants. 
 
KENT COUNTY ROAD COMMISSION 
* Wayne Harrall, Assistant Director of Engineering 
The Kent County Road Commission “promotes a cooperative role with local 
governments to manage land use by implementing improvements based upon the 
objective assessment of system (transportation) needs and environmental impact”.  
This mission statement will be met in the Rogue River Watershed by reducing 
erosion and sediment input into the watershed through implementation of Best 
Management Practices.  The locations receiving a high priority are at the 
intersection of Shaner Avenue and 13 Mile, and the intersection of Tefft Avenue 
and 13 Mile. 
 
GRAND VALLEY METRO COUNCIL 
* Jerry Felix, Executive Director 
* Andy Bowman, Land Use Planning Director 
The Grand Valley Metro Council is the sponsor of the Rogue River Watershed 
Project.  Grand Valley Metro Council’s mission statement “is to advance the 
current and future well-being of the people of the Grand Rapids metropolitan 
community by bringing together public and private sectors to cooperatively 
advocate, plan for, and coordinate the provision of services and investments 
which have environmental, economic, and social impact.”  The council will apply 
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their mission statement to the Rogue River Watershed by providing technical and 
information/education assistance to the project. 
 
WEST MICHIGAN ENVIRONMENTAL ACTION COUNCIL 
* Patricia Pennell 
The mission of the West Michigan Environmental Action Council is to “protect 
and enhance West Michigan’s natural and human environment and to help people 
translate their concern into positive action.”  The council will carry out this 
mission in the Rogue River Watershed through a partnership in the information 
and education strategy and assist in coordinating activities of watershed stewards. 
 
WEST MICHIGAN TROUT UNLIMITED 
* Scott Steiner, Vice President, Rogue River Committee 
The West Michigan Trout Unlimited mission is to “conserve, protect, and restore 
cold water fisheries and their watersheds and to provide a forum for the exchange 
of information concerning cold water fisheries and the techniques and the sport of 
trout fishing.”  West Michigan Trout Unlimited is partnering with the Rogue 
River Watershed project to protect its cold water fisheries through implementation 
of Best Management Practices, promotion of information/education about the 
watershed, coordination of watershed stewards, and formation of the Rogue River 
Watershed Council for the long-term enhancement and protection of the Rogue 
River and its tributaries.  High priority Best Management Practice projects include 
Michigan Department of Natural Resource property on 12 Mile Road, a location 
upstream of Childsdale Avenue, and a site downstream of Childsdale Avenue. 
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PART 9 PROJECT SCHEDULE 
A two-year implementation period is scheduled for January 2001 to December 
2002 for the implementation of the Best Management Practices (Table 28).  A 
three-year implementation period is scheduled for January 2001 to December 
2003 for the implementation of the Information And Education Strategy (Table 
29).  If the Clean Michigan Initiative and Section 319 proposals are approved, the 
implementation period will be a total of three years.  These grant funds will be 
used to continue water quality assessment, inform and educate the public and 
decision-makers about the Rogue River Watershed and the threats to water 
quality, and to design and install Best Management Practices during the 
implementation phase.  The Rogue River Project Steering Committee, technical 
committee, and stream stewards committee will continue to meet during the 
implementation period. 
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TABLE 28.  BEST MANAGEMENT PRACTICES IMPLEMENTATION SCHEDULE 
Task List 2001 2002 
 jfm amj jas ond jfm amj jas ond 
Task 1 – Project Administration 
 
    ·-------------------------------------------------------------------------------·
Task 2 – Road Stream Crossings  
2.1 – Shaner Avenue     ·-------------------------------· 
2.2 – Tefft Avenue                                                      ·--------------------------------------·
2.3 – Newaygo County                                                              ·------------------------------------·
Task 3 – Vege tative Establishment & 
                 Streambank Stabilization 
 
 
3.1 – Planning/Design     ·-----------------------------------·    
3.2 – Implementation                                                              ·------------------------------------·
 
 
 
 
 
 
 
TABLE 29.  INFORMATION AND EDUCATION IMPLEMENTATION SCHEDULE 
Task List 2001 2002 2003 
   jfm  amj    jas   ond  jfm   amj   jas   ond  jfm   amj    jas   ond 
Task 1 – Project Administration 
 
 
1.1 – Develop and submit status rpts.  ·---·   ·---·  ·---·  ·---·  ·---·  ·---·  ·---·  ·---·  ·---·   ·---·  ·---·  ·---·
1.2 – Develop and submit a final rpts.                                ·---·                               ··                                ·---·
1.3 – Submit a release of claims stat.                                                                                                               ·---·
Task List 2001 2002 2003 
   jfm  amj    jas   ond  jfm   amj   jas   ond  jfm   amj    jas   ond 
Task 1 – Project Administration 
 
 
1.4 – Provide products and deliver  ·------------------------------------------------------------------------------------·
1.5 – Implement evaluation process  ·------------------------------------------------------------------------------------·
  
Task 2 – Background Materials  
2.1 – Develop press kit  ·---· 
2.2 – Conduct research on aud. pro.  ·---· 
2.3 – Develop general brochure  ·---· 
2.4 – Develop general slide show      ·-----· 
2.5 – Update mat. on proj. website  ·------------------------------------------------------------------------------------·
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TABLE 29.  INFORMATION AND EDUCATION IMPLEMENTATION SCHEDULE 
(CONTINUED) 
 2001 2002 2003 
Task List Continued   jfm  amj    jas   ond  jfm   amj  jas   ond  jfm   amj    jas   ond 
2.6 – Develop graphics.  ·-----------·                              ·---------·                       ·---------· 
2.7 – Prepare give-aways                    ·-------------· 
2.8 – Develop watershed placemat                                          ·-------· 
2.9 – Develop targeted brochures                              ·------------· 
2.10 – Produce Riffles and Runs New. ·---·   ·---·  ·---·  ·---·  ·---·  ·---·  ·---·  ·---·  ·---·   ·---·  ·---·  ·---·
2.11 – Develop mat. for watershed fair  
2.12 – Develop mat. for steward work                              ·-------------------· 
2.13 – Develop mat. for targeted train.      ·--------------------·       ·--------------------·         ·----------------------·
  
Task 3 – Create Awareness   
3.1 – Submit articles in local newspap. ·------------------------------------------------------------------------------------·
3.2 – Submit articles to newsletters  ·------------------------------------------------------------------------------------·
3.3 – Develop and air PSAs                    ·-------------· 
3.4 – Mail general brochure          ·----------· 
  
Task 4 – Educate Target Audiences  
4.1 – Distribute Riffles and Runs  ·---·   ·---·  ·---·  ·---·  ·---·  ·---·  ·---·  ·---·  ·---·   ·---·  ·---·  ·---·
4.2 – Distribute watershed placemat                                                  ·-------------· 
4.3 – Conduct watershed fair                                            ·-------· 
4.4 – Distribute targeted brochures                                     ·----------------------------------------------------------·
  
Task 5 – Motivate Target Audiences   
5.1 – Recruit homeowner   ·------------------------------------------------------------------------------------·
5.2 – Hold BMP workshops                                                    ·---------------·               ·---------------·
5.3 – Develop and dis. award to farm.                                                               ·---------·                        ·--------·
5.4 – Sponsor l.u. planning workshops             ·--------------·                 ·--------------·                ·---------------·
5.5 – Sponsor recreational orgs.                ·------·                           ·------·                           ·------· 
5.6 – Recruit stream stewards ·------------------------------------------------------------------------------------·
5.7 – Sponsor vol. mon. and clean-up            ·----·      ·------·             ·----·      ·------·           ·----·       ·------·
5.8 – Conduct stream stew. workshops            ·----·      ·------·             ·----·      ·------·           ·----·       ·------·
5.9 – Conduct tar. train. workshops      ·-------------------·           ·-------------------·          ·--------------------·
Task 6 – Incorporate Watershed Pro. As Part Of 
Land-Use Planning  
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TABLE 29.  INFORMATION AND EDUCATION IMPLEMENTATION SCHEDULE 
(CONTINUED) 
6.1 – Hold targeted workshops      ·-------------------·           ·-------------------·          ·--------------------·
 2001 2002 2003 
Task List Continued   jfm  amj    jas   ond  jfm   amj  jas   ond  jfm   amj    jas   ond 
6.2 – Hold community meetings                         ·----------·                      ·----------·                       ·--------·
6.3 – Recruit township officials  ·------------------------------------------------------------------------------------·
6.4 – Promote the Blueprint award  ·------------·                   ·-------------·                  ·-------------· 
6.5 – Promote the mod. stor. wat. ord.  ·------------------------------------------· 
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Water quality issues and critical areas in the Rogue River Watershed discovered 
during the planning and transition phases will be dealt with during the 
implementation phase.  Best Management Practices will be designed and 
installed.  The Best Management Practices will be designed by project partners 
and a private engineering consultant to ensure a proper practice and installment.  
A relationship will be established with landowners involved in implementing the 
Best Management Practices. 
 
Awareness, education, and action from the public will grow with the 
implementation of the Rogue River Watershed information and education 
strategy.  Recruitment of stream stewards for the watershed will continue.  These 
stewards will carry on water quality assessment during the implementation phase 
and after the project period. 
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PART 10 ROGUE RIVER 
WATERSHED PROJECT 
EVALUATION 
PLANNING PHASE 
 
“Project evaluations improve the way projects deliver services, improve project 
management, and help project directors see problems more clearly and discover 
new avenues for growth”(W.K. Kellogg Foundation, 1998).  To assess how well 
the planning phase of the Rogue River Watershed Project was conducted; the 
following questions will be answered during the evaluation phase: 
 
What has the Rogue River Watershed Project accomplished? 
 
What activities were planned to accomplish goals of the project?  What factors 
helped or hindered these activities?  How did activities influence others? 
 
How was support/involvement established for this project?  What things should 
have been done differently or remained the same in establishing this support? 
 
What impact did the project have on the public?  What unexpected impact has the 
project had?  How did the project address or not address concerns of the public? 
 
What are the outcomes of the project?  In what ways has the project fit into the 
bigger picture (Blueprint Process)? 
 
 
IMPLEMENTATION PHASE 
 
There are two components involved in the implementation phase of the Rogue 
River Watershed project, Best Management Practices and information and 
education.  To evaluate these aspects of the project an evaluation process will be 
fashioned for each component.  In both processes the evaluation tools will be built 
into the program at the beginning to ensure that accurate feedback is generated. 
 
The information and education aspect of the project will have a pre and post 
survey that will be developed and delivered by telephone.  The survey will 
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include demographic information about the audience, their knowledge of the 
message, how they heard about a meeting or event, current practices on their 
property and in their neighborhood, interest level in the issues, and change in 
practices or behavior based on information received.  A “show what you know” 
survey will be developed at the outset of the project and handed out at events.  
This information will help provide a baseline against which progress can be 
measured. 
 
The Best Management Practice evaluation will involve recording the number of 
Best Management Practices installed during the project and will submit this 
information along with before and after photos of all sites.  Meetings and field 
visits with the project partners and landowners will be coordinated by AWRI to 
assess the outcome of the proposed projects.  Success will be measured by the 
number of volunteers that participate in the project and whether all groups and 
agencies committing time or labor carry out the work assigned.  AWRI will 
distribute information about the project via the Rogue River Riffles and Runs 
newsletter and the Rogue River Watershed WebPage.  A meeting will be held to 
inform the public of the successful efforts made to control nonpoint source 
pollutants in the Rogue River Watershed.  A summary of evaluation results for the 
proposed projects will also be included in the project partners media outlets such 
as newsletters and local newspapers. 
 
The Rogue River Watershed Advisory Committee (WAC) was organized to assist 
in preparing the Watershed Management Plan.  This same group will be used to 
help evaluate the implementation project.  An evaluation session will be held 
semi-annually. 
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PART 11 PROJECT COST 
ESTIMATE 
Following are the project cost estimates for the Best Management Practices and 
information and education activities that are being proposed for funding over the 
two year Best Management Practice implementation period (January 2001-
December 2002) and the three year information and education implementation 
period (January 2001-December 2003). 
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TABLE 30  PROJECT COST ESTIMATES FOR BEST MANAGEMENT PRACTICES  
BUDGET CATEGORIES Grant Funds Local Match Total 
STAFFING COSTS:    
Project Coordinator 440 hrs 
@$32.70/hour 
7,194 7,194 14,388 
Project Manager 2,320 hrs 
@$14.00/hour 
32,480 0 32,480 
Clerical Assistant 400 hrs 
@$16.00/hour 
6,400 0 6,400 
Student Research Asst. 1,040 hrs 
@$6.00/hour 
6,240 0 6,240 
    
SUBTOTAL: 52,314 7,194 59,508 
FRINGE BENEFITS:    
Project Coordinator  @ 31.5%, 4,532 0 4,532 
Project Manager @17.9% 5,814 0 5,814 
GIS Technician @31.5% 0 0 0 
Clerical Assistant  @ 34.7% 2,221 0 2,221 
SUBTOTAL: 12,567 0 12,567 
SUPPLIES/MATERIALS:    
Office Supplies 3,000 0 3,000 
Photo Processing & Supplies 700 0 700 
Printing/Duplication/Postage 2,500 0 2,500 
SUBTOTAL: 6,200 0 6,200 
    
TRAVEL:    
Mileage  8,000 miles 
@$0.31/mile 
5,270 0 5,270 
SUBTOTAL: 5,270 0 5,270 
    
INDIRECT COSTS:    
20% of Salaries & Fringe 
Benefits 
14,415 0 14,415 
GVSU Match (Based on 36% 
Indirect Costs) 
0 11,532 11,532 
SUBTOTAL: 14,415 11,532 25,947 
COST SHARE SUBTOTAL: 266,750 100,500 367,250 
GRAND TOTAL (add subtotals) 357,516 119,226 476,742 
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TABLE 31  PROJECT COST ESTIMATES FOR INFORMATION AND EDUCATION 
BUDGET CATEGORIES Grant Funds Local Match Total 
STAFFING COSTS:    
ISC Manager - Administration 312 hrs 
@$32.70/hour (PI) 
8,202 2,000 10,202 
Project Manager 4,960 hrs @ 14.00/hour 
(PM) 
69,440 0 69,440 
Graphics Technician 300 hrs 
@$19.50/hour (GT) 
5,850 0 5,850 
Clerical Assistant 300 hrs @$16.00/hour 
(CA) 
4,800 0 4,800 
Student Research Asst 2400 hrs 
@$6.00/hour (SA) 
10,900 3,500 14,400 
SUBTOTAL: 99,192 5,500 104,692 
FRINGE BENEFITS:    
Project Coordinator  @ 31.5% 2,584 0 2,584 
Project Manager @ 17.9% 12,430 0 12,430 
GIS Technician  @ 31.5% 1,843 0 1,843 
Clerical Assistant  @ 34.7% 1,666 0 1,666 
SUBTOTAL: 18,522 0 18,522 
INDIRECT COSTS:    
20% of Salaries and Fringe Benefits 24,643 0 24,643 
GVSU Match (Based on 36% Indirect 
Costs) 
0 19,714 19,714 
SUBTOTAL: 24,643 19,714 44,357 
CONTRACTUAL:    
Evaluation Consultant 5,000 0 5,000 
Telephone Survey Consultant 1,500 0 1,500 
Grand Valley Metro Council 0 16,000 16,000 
Land Conservancy of West Michigan 3,000 3,000 6,000 
West Michigan Trout Unlimited 6,000 6,000 12,000 
West Michigan Environmental Action 
Council 
6,000 12,000 18,000 
SUBTOTAL: 21,500 37,000 58,500 
SUPPLIES/MATERIALS:    
General Brochure 2,000 0 2,000 
Riffles and Runs Newsletter 7,500 0 7,500 
Slideshow 300 0 300 
Give-Aways (refrigerator magnets, tote-
bags) 
2,830 0 2,830 
Watershed Placemat 1,000 0 1,000 
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TABLE 31  PROJECT COST ESTIMATES FOR INFORMATION AND EDUCATION 
(CONTINUED) 
BUDGET CATEGORIES Grant Funds Local Match Total 
Traveling Display 400 0 400 
Watershed Fair 400 0 400 
Office Supplies 1,500 0 1,500 
Printing/Duplication/Postage 2,500 0 2,500 
SUBTOTAL: 18,430 0 18,430 
TRAVEL:    
Mileage 15,000 miles @$0.31/mile  3,720 0 3,720 
Meeting Expenses (registrations, meals, 
etc) 
600 0 600 
SUBTOTAL: 4,320 0 4,320 
GRAND TOTAL (add subtotals) 186,607 62,214 248,821 
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PART 12 FUTURE EFFORTS IN 
THE ROGUE RIVER 
WATERSHED 
To improve water quality and environmental conditions, future efforts must be 
fostered in the Rogue River Watershed.  The critical areas map that was 
developed for the watershed can be used as a guide for future activities.  This map 
was created not only to highlight areas that may currently contribute pollutants to 
the watershed, but also potential sources of nonpoint source pollution if 
development and other land use activities are not executed in an environmentally 
sound manner. 
 
In the cold water fishery subbasins, which includes the Rogue Mouth, 
Shaw/Rum/Barkley Creek, Stegman/Becker Creek, Cedar Creek, Duke/White 
Creek, and Duke/Forest/Frost Creek, future efforts will be to manage sediment 
and thermal pollution.  The Rogue River Watershed critical areas map shows that 
areas within these subbasins have high development potential, high groundwater 
vulnerability, and high erosion potential.  Based on this information, some future 
management practices such as developing model ordinances, enforcing 
construction site preparation Best Management Practices, establishing riparian 
buffers, and adopting innovative approaches to stormwater management can 
target these nonpoint source pollutants and will help to maintain the good water 
quality in these subbasins. 
 
The Ball Creek, Lower Rogue, Nash Creek, Ransom Creek, Spring/Walter Creek, 
and the Upper Rogue subbasin have areas of high erosion potential.  Another 
pollutant that was observed in these subbasins during the Stream Crossing 
Watershed Survey Procedure was nutrients.  Possible future activities for these 
subbasins are use of integrated pest management and enrolling cropland into 
Conservation Reserve Programs. 
 
Watershed stewards and the Rogue River Watershed Council will help to 
determine future activities and management needs in the Rogue River Watershed.  
A watershed steward or group of stewards will be assigned to each subbasin.  
These stewards will quantify physical and biological characteristics of the streams 
within their subbasin.  As the number of stewards grow within the watershed, 
more water quality problems can be identified.  The Rogue River Watershed 
Council, which will include municipalities, local government, interest groups, and 
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the public, will foster long-term protection of the Rogue River Watershed through 
the efforts of the community stewards, education, and watershed-based land use 
planning. 
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PART 13 FINAL COMMENTS 
The Rogue River Watershed Management Plan was developed to address water 
quality concerns in the watershed.  The two-year planning phase has allowed 
some of the key players in the watershed (decision-makers, organizations, 
agencies, and public) to understand the dynamics of the watershed in which they 
live.  The Rogue River Watershed Plan will allow for further understanding and 
action during the implementation phase of the project.  The Rogue River 
Watershed Management Plan will be a useful tool in addressing current and future 
threats to the watershed. 
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GLOSSARY 
Anisotropic – flowing in all directions; not a confined flow in one direction. 
 
Benthic – flora and fauna found at the depths or bottom of a body of water. 
 
Catchment area – the area draining into a reservoir or other basin. 
 
Check dams  – consist of stones, sandbags, or gravel and are constructed across 
drainageways to reduce concentrated flows in the channel and protect vegetation 
in the early stages of growth; their primary purpose is to reduce erosive velocities. 
 
Confluence – a flowing together; the meeting or junction of two or more streams. 
 
Degradation – the condition of a type of which exhibits degraded forms; 
degeneration. 
 
Ecosystem – a system made up of a community of animals, plants, and bacteria 
and its interrelated physical and chemical environment. 
 
Escherichia coli (e-coli) – bacterium used as an indicator of the presence of 
waste from humans and other warm-blooded animals. 
 
Fecal coliform – bacteria found in the feces of human and other warm-blooded 
animals. 
 
Filter strips  – a strip or area of vegetation for removing sediment, organic matter, 
and other pollutants from runoff water and wastewater. 
 
Fragmentation – a detached, isolated, or incomplete part. 
 
Impervious surface – surface that does not allow runoff to slowly percolate in 
the ground.  Water remains above the surface, accumulates, and runs off in large 
amounts.  Examples include roads, parking lots, sidewalks, and rooftops. 
 
K-factor – indicates the susceptibility of a soil to sheet and rill erosion by water. 
 
Macroinvertebrate – any animal without a backbone, or spinal column that can 
be seen without using a microscope: the classification includes all animals except 
fishes, amphibians, reptiles, birds, and mammals. 
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Moraine  – an accumulation of earth, stones, and other debris deposited by a 
glacier.  Some types are terminal, lateral, medial, and ground. 
 
Muckland – the most highly decomposed of all organic soil material.  Muck has 
the least amount of plant fiber, the highest bulk density, and the lowest water 
content at saturation of all organic soil material.  This type of land is usually used 
to grow carrots and onions. 
 
Nonpoint source pollutants – pollution caused when rain, snowmelt, or wind 
carry pollutants off the land and into waterbodies. 
 
Pathogen – any microorganism or virus that can cause disease. 
 
Riparian buffers  – an area of trees, shrubs, and other vegetation located in areas 
adjacent to and upgradient from water bodies. 
 
Sculpin – any one of several marine fishes of the genus Cottus, generally 
scaleless, with a large head and wide mouth. 
 
Sinuous  – winding; crooked; bending in and out; of a serpentine or undulating 
form. 
 
Spillways – a channel or passageway used to carry off the excess of water, as 
from a reservoir. 
 
Stone riprap – a permanent cover of rock used to stabilize stream banks, provide 
in-stream channel stability, and provide a stabilized outlet below concentrated 
flows. 
 
Stormwater runoff – the runoff and drainage of precipitation resulting from 
rainfall or snowmelt or other natural precipitation event. 
 
Subbasin – smaller drainage area within the watershed. 
 
Substrate – a part, substance, etc. which lies beneath and supports another. 
 
Tributary – an affluent; a stream that flows into a larger stream or body of water. 
 
Turbidity – having the sediment stirred up; muddy, cloudy. 
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